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4 - ARYL - 2 - AMINO - PYRIMIDINES OR Signal transducer and activator of transcription ( STAT ) 
4 - ARYL - 2 - AMINOALKYL - PYRIMIDINES AS proteins are activated by JAK family kinases . Recent studies 
JAK - 2 MODULATORS AND METHODS OF suggested the possibility of modulating the JAK / STAT sig 

USE naling pathway by targeting JAK family kinases with specific 
inhibitors for the treatment of leukemia ( see Sudbeck , et al . , 

CROSS REFERENCE TO RELATED Clin . Cancer Res . 5 : 1569 - 1582 ( 1999 ) . In animal models , 
APPLICATIONS TEL / JAK - 2 fusion proteins induced myeloproliferative dis 

orders ( Schwaller , et al . , EMBO J . 17 : 5321 - 5333 ( 1998 ) ) . In 
This application claims priority to U . S . Provisional Appli hematopoietic cell lines , introduction of TEL / JAK2 resulted 

cation Ser . No . 60 / 840 . 420 , filed on Aug . 25 . 2006 . U . S . 10 in activation of STATT , STAT3 , STAT5 , and cytokine - inde 
Provisional Application Ser . No . 60 / 785 , 239 , filed on Mar . pendent growth ( Schwaller , et al . , EMBO J . 17 : 5321 - 5333 
23 , 2006 , and U . S . Provisional Application Ser . No . 60 / 763 , ( 1998 ) ) . 

The JAK / STAT pathway is involved in abnormal cell 426 , filed on Jan . 30 , 2006 . growth ( Yu , et al . , J . Immunol . 159 : 5206 - 5210 ( 1997 ) ) . 
FIELD OF THE INVENTION 15 STAT3 , STAT5 , JAK1 and JAK2 are constitutively activated 

in mouse T cell lymphoma characterized initially by LCK 
over - expression . In addition , IL - 6 - mediated STAT3 activa This invention relates to certain 4 - aryl - 2 - amino - pyridines tion was blocked by inhibition of JAK , leading to sensitiza and 4 - aryl - 2 - aminoalkyl - pyridines as inhibitors of protein tion of myeloma cells to apoptosis ( Catlett - Falcone , et al . , 

tyrosine kinases . In particular , the invention relates to inhibi - 20 Imi In particular , the invention relates to inhibi - 20 Immunity 10 : 105 - 115 ( 1999 ) ) . 
tors of JAK - 2 that involve the cytokine receptor signaling One particularly attractive target for small - molecule pathways . modulation , with respect to antiproliferative and antiangio 

genic activity , is JAK - 2 . Accumulating evidence shows that BACKGROUND OF THE INVENTION constitutive activation of JAK / STAT pathway promotes cell 
25 growth , survival , differentiation , neoplastic transformation , 

Janus kinases ( JAKS ) are protein tyrosine kinases ubiqui and angiogenesis in response to growth factors , cytokines , 
tously expressed in cells . JAKs are involved in membrane and hormones . JAK - 2 is also activated in a wide variety of 
signalling events which are triggered by a variety of extracel human cancers such as prostrate , colon , ovarian , breast can 
lular factors that interact with cell surface receptors . JAKS cers , melanoma , leukemia and other haematopoietic malig 
initiate the cytoplasmic signal transduction cascades of 30 nancies . In addition , somatic point mutation of the JAK - 2 
cytokine receptors that lack a protein tyrosine kinase domain . gene has been identified to be highly associated with classic 
The signal transduction cascades are initiated after oligom - myeloproliferative disorders ( MPD ) and infrequently in other 
erisation of surface receptors due to ligand binding . Cytoplas myeloid disorders . Constitutive activation of JAK - 2 activity 
mic receptor - associated JAKs are then activated which sub is also caused by chromosomal translocation in hematopoe 
sequently phosphorylate tyrosine residues along the receptor 35 itic malignancies , such as in TEL - JAK - 2 which is primarily 
chains . These phosphotyrosine residues are targets for a vari - associated with T - ALL , and in PCM1 - JAK - 2 which is asso 
ety of SH2 domain - containing transducer proteins , such as ciated with B - ALL and CML . It has been shown that inhibi 
the signal transducers and activators of transcription ( STAT ) tion of the JAK / STAT pathway , and in particular inhibition of 
proteins . After STAT binds to receptor chains , they are phos JAK - 2 activity , results in anti - proliferative and pro - apoptotic 
phorylated by the JAK proteins , dimerise and translocate into 40 effects largely due to inhibition of phosphorylation of STAT . 
the nucleus . In the nucleus , STAT alter the expression of Furthermore , inhibition of JAK - 2 activity by pharmacologi 
cytokine - regulated genes . cal agents or by expression of dominant negative JAK - 2 
Mammalian JAK - 2 belongs to a kinase family that include effectively block tumor growth and induce apoptosis by 

JAK - 1 , JAK - 3 and TYK - 2 . JAK - 1 , JAK - 2 , and TYK - 2 are reducing the STAT phosphorylation in cell culture and human 
ubiquitously expressed , while JAK - 3 is predominantly 45 tumor xenografts in vivo . Therefore , the JAK / STAT signal 
expressed in hematopoietic cells . These kinases consist of transduction pathway is a well - validated target pathway for 
approximately 1150 amino acids , with molecular weights of therapeutic intervention . 
about 120 kDa to 130 kDa . The amino acid sequences of the Accordingly , the identification of small - molecule com 
JAK kinase family are characterised by the presence of highly pounds that specifically inhibit , regulate and / or modulate the 
conserved domains . These domains include the JAK homol - 50 signal transduction of kinases , particularly JAK - 2 , is desir 
ogy ( JH ) domains , C - terminal domain ( JH1 ) responsible for able as a means to treat or prevent diseases and conditions 
the tyrosine kinase function , the tyrosine kinase - like domain associated with cancers . Thus , an object of this invention is 
( JH2 ) that shows high similarity to functional kinases but the identification of JAK - 2 inhibitors as new therapeutic 
does not possess any catalytic activity , and the N - terminal agents to treat human diseases . 
domain that spans JH7 to JH3 ) that is important for receptor 55 
association and non - catalytic activity . Although the function SUMMARY OF THE INVENTION 
of the N - terminal domain is not well established , there is 
some evidence for a regulatory role on the JH1 domain , thus The invention relates to compounds for inhibiting JAK - 2 
modulating catalytic activity . and pharmaceutical compositions of the compounds for 

The down - stream substrates of the JAK family of kinases 60 inhibiting JAK - 2 . The invention is also related to methods of 
include the signal transducer and activator of transcription treating a disease mediated at least in part by JAK - 2 using a 
( STAT ) proteins . JAK / STAT signaling has been implicated in compound of the invention , or a pharmaceutical composition 
the mediation of many abnormal immune responses such as thereof , as well as in combination with other therapies . 
allergies , asthma , autoimmune diseases such as transplant The foregoing only summarizes certain aspects of the 
rejection , rheumatoid arthritis , amyotrophic lateral sclerosis 65 invention and is not intended to be limiting in nature . These 
and multiple sclerosis as well as in solid and hematologic aspects and other aspects and embodiments are described 
malignancies such as leukemias and lymphomas . more fully below . All references any sort referred to in this 
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R² is a group of formula : specification are hereby incorporated by reference in their 
entirety . In the event of a discrepancy between the express 
disclosure of this specification and the references incorpo 
rated by reference , the express disclosure of this specification 
shall control . 

( R1 ) n2 

min 5 

DETAILED DESCRIPTION OF THE INVENTION NR28R28a 
( b ) 

( Ril ) n27 A first aspect of the invention relates to a compound of 10 
Formula I : minn 

E NR28R28a 
D 

( R11 ) n3 

L ' N NRIR2 

? NR28R28a 

NR27R27a RS 
( R113n2 

S ( O ) OR27a , 

( Ril ) n2 

SOR : 40 OR27a , 

( R1 ) n22 

or a pharmaceutically acceptable salt thereof , wherein 
Dis hydrogen , halo , CF3 , heterocycloalkyl or alkyl ; 
E is hydrogen , halo , CF3 , heterocycloalkyl or alkyl ; or 
D and E , together with the carbon atoms to which they are 30 

attached , form a 5 - 7 membered heteroaryl or a 5 - 7 mem 
bered heterocycloalkyl , wherein the 5 - 7 membered het 
eroaryl or 5 - 7 membered heterocycloalkyl are each fused 
to the pyrimidinyl moiety to which D and E are attached ; 

L is a bond , - O - or - N ( H ) — ; 35 
Z is selected from alkoxy , cycloalkyl , heteroaryl optionally 

substituted with alkyl , halo , - C ( O ) OR26 , _ CeN 
OH ) alkyl , - C ( O ) RS , C ( O ) NR3°R302 , CH R ? , 

( CH2 ) , NR26R26a . CF3 , CN , SO R12 , 
SR12a , - OR32á . 

Z and R25 , together with the carbon atoms to which they are 
attached , join to form a 5 or 6 membered heterocycloalkyl , 
a 5 or 6 membered heteroaryl , or a 5 or 6 membered 
cycloalkyl ring , wherein the 5 or 6 membered heterocy 
cloalkyl , 5 or 6 membered heteroaryl , and 5 or 6 membered 
cycloalkyl ring are fused to the phenyl moiety to which Z 
and R25 are attached , and wherein the 5 or 6 membered 
heterocycloalkyl , 5 or 6 membered heteroaryl , or 5 or 6 
membered cycloalkyl ring are each optionally substituted so 50 with 1 , 2 , or 3 groups independently selected from oxo , 
alkyl , alkoxy and halo ; 

nl is 0 , 1 , 2 , 3 , or 4 , and each nl is independently selected 
when more than one nl is present ; 

n2 is 0 , 1 , 2 , 3 , or 4 , and each n2 is independently selected 55 
when more than one n2 is present ; 

n3 is 0 , 1 , 2 , or 3 , and each n3 is independently selected when 
more than one n3 is present ; 

n4 is 0 , 1 , 2 , 3 or 4 , and each n4 is independently selected 60 
when more than one n4 is present ; 

n5 is 0 , 1 , 2 , 3 or 4 , and each n5 is independently selected 
when more than one n5 is present ; 

p is 0 - 3 ; 
ris 1 - 3 ; 
R ! is hydrogen ; 

C ( O ) R27a 

( R1l ) n22 

OR27a 

( R l ) n . 22 mm 
R35 

- ( CH2 ) 74 — N ( H ) - C ( ) 65 

( R ! l ) n2 , 
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- continued R® is selected from hydrogen , hydroxy , alkyl , alkenyl , lower 
alkynyl , hydroxylamino , hydroxyalkyl , alkoxyalkyl , dihy 
droxyalkyl , alkylamino , dialkylamino , aminoalkyl , ami 

— ( CH2 ) 74C ( O ) OR27a , nocarbonylalkyl , alkylaminocarbonylalkyl , dialkylami 
nocarbonylalkyl , alkylaminoalkyl , dialkylaminoalkyl , 

( k ) — ( CH2 ) , C ( O ) OR ' , ( CH2 ) , C ( O ) NR ' R ” , aryl , het 
eroaryl , cycloalkyl , arylalkyl , aryloxyalkyl , heteroaryla 
lkyl , cycloalkylalkyl , heterocycloalkyl , and heterocy 
cloalkylalkyl ; wherein the aryl , heteroaryl , cycloalkyl , 

N NR28R280 10 arylalkyl , aryloxyalkyl , heteroarylalkyl , cycloalkylalkyl , 
heterocycloalkyl , and heterocycloalkylalkyl are each inde 

( 1 ) pendently optionally substituted at the ring position with 
one , two , three , four or five groups independently selected 
from alkyl , alkenyl , lower alkynyl , halo , hydroxy , 
haloalkyl , haloalkoxy , lower alkoxy , amino , aryl , alky 

- NR28R28a lamino , dialkylamino , heterocyclylalkoxy , oxo and 
haloalkyl ; 

( m ) each R ! , when Rll is present , is independently selected from 
alkyl , alkenyl , lower alkynyl , CF3 , alkoxy , halo , 

20 haloalkoxy , haloalkyl , aminoalkyl , aminoalkoxy , alky 
laminoalkyl , alkylaminoalkoxy , dialkylaminoalkyl , 
dialkylaminoalkoxy , oxo , thioalkyl , alkylthioalkyl , 

( CH2 ) , OR17 , CN , CH , C ( 0 ) R17 , 
- C ( O ) R16 , ( CH2 ) . C ( O ) OR17 , - S ( O ) , R17 , 

N NR28R28a - S ( O ) 2NR SR ? ? , aryl , heteroaryl , cycloalkyl , arylalkyl , 
arylalkoxy , heteroarylalkyl , cycloalkylalkyl , heterocy 
cloalkyl , and heterocycloalkylalkyl ; wherein the aryl , het 
eroaryl , cycloalkyl , arylalkyl , heteroarylalkyl , cycloalky 
lalkyl , heterocycloalkyl , and heterocycloalkylalkyl are 
each independently optionally substituted at any ring posi 
tion with 1 , 2 , 3 or 4 R21 ; 

R12 is hydrogen or alkyl ; 
R12a is hydrogen or alkyl ; 
R13 is selected from hydrogen , hydroxy , alkyl , alkenyl , lower 

35 alkynyl , hydroxylamino , haloalkyl , alkyl substituted with 
halo and hydroxy , hydroxyalkyl , alkoxyalkyl , aminocarbo 
nylalkyl , alkylaminocarbonylalkyl , dialkylaminocarbony 

( p ) lalkyl , ( CH2 ) , C ( O ) OR " , ( CH2 ) , C ( O ) NR ' R " , 
aryl , heteroaryl , cycloalkyl , arylalkyl , diarylalkyl , aryloxy 

- ( CH2 ) n4 — N ( H ) — S ( O ) 2 alkyl , heteroarylalkyl , cycloalkylalkyl , heterocycloalkyl , 
and heterocycloalkylalkyl ; wherein the aryl , heteroaryl , 

q ) cycloalkyl , arylalkyl , diarylalkyl , aryloxyalkyl , heteroary 
lalkyl , cycloalkylalkyl , heterocycloalkyl , and heterocy 
cloalkylalkyl are each independently optionally substi 
tuted at the ring position with 1 , 2 , 3 , 4 or 5 groups — ( CH2 ) 74 — N ( H ) - S ( O ) 2 independently selected from alkyl , alkenyl , lower alkynyl , 
halo , hydroxy , hydroxyalkyl , alkoxycarbonyl , alkylcarbo 
nyl , haloalkyl , haloalkoxy , lower alkoxy , amino , aryl , alky 
lamino , dialkylamino , heterocyclylalkoxy , oxo and 

— ( CH2 ) n4 — R14 - C ( 0 ) — 50 haloalkyl ; and wherein the alkyl of cycloalkylalkyl , het 
erocycloalkylalkyl , arylalkyl , and heteroarylalkyl are inde 

( s ) pendently optionally substituted with 1 , 2 , 3 , 4 , or 5 groups 
selected from halo and hydroxy ; 

- ( CH2 ) n4 - NR28R28a or R14 is a bond , heterocycloalkyl or cycloalkyl ; 
55 R1 is selected from hydrogen , hydroxy , alkyl , alkenyl , lower 

alkynyl , hydroxyamino , haloalkyl , alkyl substituted with 
halo and hydroxy , hydroxyalkyl , alkoxyalkyl , aminocarbo 
nylalkyl , alkylaminocarbonylalkyl , dialkylaminocarbony 
lalkyl , dialkylaminoalkyl , 

60 - ( CH2 ) , C ( O ) OR ” , aryl , heteroaryl , cycloalkyl , aryla 
lkyl , diarylalkyl , aryloxyalkyl , heteroarylalkyl , 
cycloalkylalkyl , heterocycloalkyl , and heterocycloalky 
lalkyl ; wherein the aryl , heteroaryl , cycloalkyl , aryla 
lkyl , diarylalkyl , aryloxyalkyl , heteroarylalkyl , 
cycloalkylalkyl , heterocycloalkyl , and heterocycloalky 

R ? , R ' , R , R19 , R12 and R15 is are each independently hydro lalkyl are each independently optionally substituted at 
gen , alkyl , alkoxy , or alkoxyalkyl ; the ring position with one , two , three , four or five groups 

( 0 ) 30 

TAA 
40 

( R1 ) n23 

45 

- ( R ! ! ) n2 

( R1 ) n2 

S ( O ) OR27a 

65 
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independently selected from alkyl , alkenyl , lower alky dialkylaminoalkyl , arylcarbonylalkyl , aryloxyalkyl , 
nyl , halo , hydroxy , hydroxyalkyl , alkoxycarbonyl , alky dialkylaminoalkyl , alkyl - 0 _ C ( O ) heterocycloalkyl , 
Icarbonyl , haloalkyl , haloalkoxy , lower alkoxy , amino , - ( CH2 ) ntheterocycloalkyl , heterocycloalkylalkyl , het 
aryl , alkylamino , dialkylamino , heterocyclylalkoxy , oxo eroaryl , heteroarylalkyl , ( CH2 ) n4 - C ( O ) R29 , 
and haloalkyl ; and wherein the alkyl of cycloalkylalkyl , 5 - ( CH2 ) 2NR28R282 , - ( CH2 ) 2NHR28a , _ CH ( phenyl ) 2 , 
heterocycloalkylalkyl , arylalkyl , and heteroarylalkyl is S ( O ) , R2 , C ( O ) R29 , - C ( O ) OR2 , and C ( O ) 
optionally substituted with 1 , 2 , 3 , 4 , or 5 groups selected NR294R2 , wherein the aryl , arylalkyl , cycloalkyl , from halo and hydroxy ; cycloalkylalkyl , heteroaryl , heteroarylalkyl , heterocy Rl7 is selected from hydrogen , hydroxy , alkyl , alkenyl , lower cloalkyl , and heterocycloalkylalkyl groups within R27a and alkynyl , hydroxyamino , haloalkyl , alkyl substituted with 10 R28a are each independently optionally substituted at any halo and hydroxy , hydroxyalkyl , alkoxyalkyl , aminocarbo 

nylalkyl , alkylaminocarbonylalkyl , dialkylaminocarbony ring position with 1 , 2 , 3 , 4 , or 5 groups selected from halo , 
lalkyl , dialkylaminoalkyl , alkyl , alkoxy , alkylcarbonyl , phenyl , phenoxy , arylcarbo 

( CH2 ) , C ( O ) OR ? , ( CH2 ) , C ( O ) NR ' R ” , aryl , het nyl , – CF3 , oxo , — OCF3 , alkoxyphenyl , and heteroaryl 
eroaryl , cycloalkyl , arylalkyl , diarylalkyl , aryloxyalkyl , 15 
heteroarvlalkyl , cycloalkylalkyl , heterocycloalkyl , and orR and Rº “ , together with the nitrogen to which they are 
heterocycloalkylalkyl ; wherein the aryl , heteroaryl , attached , form heterocycloalkylamino , heterocycloalkyl or 
cycloalkyl , arylalkyl , diarylalkyl , aryloxyalkyl , het heteroaryl , wherein the heterocycloalkylamino and het 
eroarylalkyl , cycloalkylalkyl , heterocycloalkyl , and het eroaryl are each independently optionally substituted with 
erocycloalkylalkyl are each independently optionally 20 1 , 2 , 3 , 4 , or 5 R31 ; 
substituted at the ring position with one , two , three , four or R28 and R28a together with the nitrogen to which they are 
or five groups independently selected from alkyl , alk - attached form heterocycloalkyl or heteroaryl , wherein the 
enyl , lower alkynyl , halo , hydroxy , hydroxyalkyl , heterocycloalkyl and heteroaryl are each optionally substi 
alkoxycarbonyl , alkylcarbonyl , haloalkyl , haloalkoxy , tuted with 1 , 2 , 3 , 4 , or 5 R3I ; 
lower alkoxy , amino , aryl , alkylamino , dialkylamino , 25 R29a is hydrogen or alkyl ; 
heterocyclylalkoxy , oxo and haloalkyl ; and wherein the R29 is selected from alkyl , aryl , arylalkyl , cycloalkyl , 
alkyl of cycloalkylalkyl , heterocycloalkylalkyl , aryla cycloalkylalkyl , heteroaryl , heteroarylalkyl , heterocy 
lkyl , and heteroarylalkyl is optionally substituted with 1 , cloalkyl , and heterocycloalkylalkyl ; wherein the aryl , ary 
2 , 3 , 4 , or 5 groups selected from halo and hydroxy ; lalkyl , cycloalkyl , cycloalkylalkyl , heteroaryl , heteroary 

each R21 , when R21 is present , is independently selected from 30 lalkyl , heterocycloalkyl , and heterocycloalkylalkyl groups alkyl , alkenyl , lower alkynyl , cyano , halo , haloalkoxy , within R29 are each optionally substituted at any ring posi haloalkyl , hydroxyalkyl , amino , alkylamino , dialky 
lamino , dialkylaminoalkyl , dialkylaminoalkyloxy , tion with 1 , 2 , 3 , 4 , or 5 groups selected from halo , alkyl , 
haloalkyl , oxo , OR13 , NHS ( O ) , R17 , - S ( O ) , R17 , alkoxy , alkylcarbonyl , phenyl , phenoxy , arylcarbonyl , 
- C ( O ) R17 , - C ( O ) OR11 , - C ( O ) NRTSR11 , NRISC ( O ) 35 – CF3 , oxo , OCF3 , alkoxyphenyl , and heteroaryl 

R ! ? , aryl , arylalkyl , heteroarylalkyl , aryloxy , and het optionally substituted with alkyl or halo ; 
eroaryl ; wherein each of the aryl , arylalkyl , heteroaryla R304 is hydrogen or alkyl ; 
lkyl , aryloxy , and heteroaryl within R21 are optionally Reis selected from hydrogen , alkyl , hydroxyalkyl , alkoxy 
substituted at any ring position with 1 , 2 , or 3 groups alkyl , alkoxyalkoxyalkyl , alkoxycarbonylalkyl , amino , 
selected from alkyl , lower alkoxy halo , phenyl , heteroaryl 40 alkylamino , dialkylamino , aminoalkyl , alkylaminoalkyl , 
and alkylheteroalkyl ; dialkylaminoalkyl , aryl , arylalkyl , phenoxyalkyl , 

R25 is selected from alkyl , alkenyl , lower alkyl , halo , cycloalkyl , cycloalkylalkyl , heteroaryl , heteroarylalkyl , 
haloalkyl , haloalkoxy , amino , alkylamino , dialkylamino , arylheteroarylalkyl , heterocycloalkyl , and heterocy 
aminoalkyl , alkylaminoalkyl , OR12 , cyano , - C ( O ) R® , cloalkylalkyl ; wherein the aryl , arylalkyl , phenoxyalkyl , 
CHANHC ( O ) OR ” , CHANHC ( O ) R? , SR , 45 cycloalkyl , arylheteroarylalkyl , cycloalkylalkyl , het 
S ( O ) , R ? , - S ( O ) NRRS , C ( O ) ORS , CO ) NR RS , eroaryl , heteroarylalkyl , heterocycloalkyl , and heterocy 

cycloalkyl , heterocycloalkyl , aryl and heteroaryl ; wherein cloalkylalkyl groups within R30 are each independently 
the cycloalkyl , heterocycloalkyl , aryl and heteroaryl are optionally substituted at any ring position with 1 , 2 , 3 , 4 , or 
each optionally substituted with one , two or three groups 5 groups selected from halo , alkyl , alkoxy , alkoxyalkyl , independently selected from alkyl , alkenyl , halo , 50 - C ( O ) OCH3 , CF3 , - OCF3 , alkylcarbonyl , phenyl , haloalkoxy , haloalkyl , amino , alkylamino , dialkylamino , phenoxy , alkylphenoxy , dialkylaminoalkoxy and het aminoalkyl , alkylaminoalkyl , ORY , NHS ( O ) 2R8 , eroaryl ; cyano , C ( O ) RS , CH NHC ( O ) OR ” , CH NHC ( O ) 
R ? , SR ? , - S ( O ) , R ? , - S ( O ) NR7R , C ( O ) OR , 3 R31 is selected from alkyl , hydroxyalkyl , alkoxy , alkoxyalkyl , 
- C ( O ) NR ' R ' , NR C ( O ) - CHR3 — OR , NRC 55 alkylthioalkyl , C ( O ) R30 , C ( O ) NR30R30a , C ( O ) 
( 0 ) CHR3 — NR ? — RS , and - NRC ( O ) RS ; OR30 , - S ( O ) 2R30 , amino , dihydroxyalkyl , arylcarbonyl , 

R26 is hydrogen , C ( O ) - phenyl or alkyl , wherein the alkylcarbonylamino , alkoxyphenyl , phenylalkoxyalkyl , 
C ( O ) - phenyl is optionally substituted at any ring posi arylheteroarylalkyl , alkylamino , O - dialkylamino , 

tion with 1 , 2 or 3 halo ; dialkylamino , aminoalkyl , alkylaminoalkyl , dialkylami 
R26a is hydrogen , alkyl , heteroaryl , C ( O ) R32 , C ( O ) 60 noalkyl , dialkylaminoalkoxy , oxo , aryl , arylalkyl , 
NHR320 , S ( O ) R® , SR , C ( O ) OR32 , or C ( O ) cycloalkyl , cycloalkylalkyl , heteroaryl , heteroarylalkyl , 
NR320R32 ; heterocycloalkyl , spirocyclic cycloalkyl , spirocyclic het 

R27 and R28 are each independently selected from alkyl , alk erocycloalkyl , and heterocycloalkylalkyl , wherein the aryl , 
enyl , hydroxy , alkoxy , and alkoxyalkyl ; arylalkyl , cycloalkyl , arylheteroarylalkyl , arylalkoxyalkyl , 

R27a and R28a are independently selected from hydrogen , 65 cycloalkylalkyl , heteroaryl , heteroarylalkyl , heterocy 
alkyl , alkenyl , alkoxyalkyl , alkoxycarbonylalkyl , cloalkyl , and heterocycloalkylalkyl groups within R31 are 
hydroxyalkyl , aryl , arylalkyl , cycloalkyl , cycloalkylalkyl , each independently optionally substituted at any ring posi 
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61 

tion with 1 , 2 , 3 , 4 , or 5 groups selected from halo , alkyl , 
CF3 , FOCF3 , cyano , alkoxy , alkoxyalkyl , - C ( O ) 

OCHz , alkylcarbonyl , phenyl optionally substituted at any 
ring position with halo , phenoxy , alkylphenoxy , aryla 
Ikoxyalkyl , dialkylaminoalkoxy and heteroaryl ; 

R32a is hydrogen , - OCF3 , CF3 , or alkyl ; 
R32 is selected from aryl , arylalkyl , arylalkoxy , arylcy N ANHR2 

cloalkyl , alkoxycarbonylalkoxy , cycloalkyl , cycloalkyla 
lkyl , cycloalkylhydroxyalkyl , heteroaryl , heteroarylalkyl , 10 
heterocycloalkyl , and heterocycloalkylalkyl , wherein the 
aryl , arylalkyl , cycloalkyl , arylcycloalkyl , cycloalkylalkyl , 
heteroaryl , heteroarylalkyl , heterocycloalkyl , and hetero 
cycloalkylalkyl are each independently optionally substi 
tuted at any ring position with 1 , 2 , 3 , 4 , or 5 groups selected 15 wherein E , D , L , Z , R1 , R2 and R25 are as defined above for the 
from hydroxy , oxo , alkyl , alkoxy , amino , hydroxyalkyl , compound of Formula I . 
alkylcarbonyl , alkoxycarbonyl , halo ; CF , - OCF2 , Another embodiment of the first aspect of the invention aminoalkyl , alkylaminoalkyl , aryl and dialkylaminoalkyl , relates to a compound of Formula IV : and wherein the alkyl portion of the heteroarylalkyl can be 
substituted with amino ; 

or R32 is alkyl optionally substituted with 1 , 2 , 3 , 4 , or 5 
groups independently selected from hydroxy , alkoxycar 
bonyl , alkoxy , — CF3 , halo , aminocarbonyl , alkylami 
nocarbonyl , alkoxycarbonylalkylamino , dialkylaminocar - 25 
bonyl , - NR34R34a and phenyl optionally substituted with 
1 , 2 , or 3 halo ; 

or R32 is alkylamino or arylalkylamino ; 
R34 is hydrogen or alkyl ; HN 
R34a is selected from hydrogen , alkyl , heteroaryl , aryl , ami ( OC 

noalkyl , aminocarbonylalkyl , heteroarylalkyl , arylalkoxy NR28R28a 
and arylalkyloxycarbonylalkyl ; wherein the heteroaryl , 
aryl , heteroarylalkyl , arylalkoxy or arylalkyloxycarbony 
lalkyl are each independently optionally substituted at any 
ring position with 1 , 2 , 3 , 4 , or 5 groups selected from wherein D , E , R25 and R32 are as defined above for Formula I , hydroxy , oxo , alkyl , amino , hydroxyalkyl , alkylcarbonyl , and R28 and R28a , together with the nitrogen atom to which alkoxycarbonyl , halo , aminoalkyl , alkylaminoalkyl , and they are attached , form a heterocycloalkyl , wherein the het dialkylaminoalkyl ; and 40 erocycloalkyl is optionally substituted with one or two R31 , 

R35 is selected from halo , ( CH2 ) , C ( O ) OR17 , cycloalkyl , and wherein R31 is as defined above in Formula I . 
heterocycloalkyl , and heterocycloalklylalkyl ; wherein the Another embodiment of the first aspect of the invention heterocycloalkyl and heterocycloalklylalkyl are each relates to a compound of Formula V : optionally substituted with 1 , 2 , 3 , 4 , or 5 groups each 
independently selected from alkyl , alkoxy , and halo . 45 
Another embodiment of the first aspect of the invention 

relates to a compound of Formula II : 

NH 

30 

R32 

F 

N NH 

HN 
NR28R28a I N NRIR2 

R32 
? R 60 wherein D , E , R25 and R32 are as defined above for Formula I , 

and R28 and R28a , together with the nitrogen atom to which 
they are attached , form a heterocycloalkyl , wherein the het 

wherein E , D , L , Z , R1 , R2 and R25 are as defined above for the erocycloalkyl is optionally substituted with one or two Rº , 
compound of Formula I . and wherein R3 is as defined above in Formula I . 

Another embodiment of the first aspect of the invention Another embodiment of the first aspect of the invention 
relates to a compound of Formula III : relates to a compound of Formula VI : 

65 a 
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VI ( a ) 
R ! ! m2 

NCNH NR28R28a or 
( b ) 

. ( R " ) n2 , 
HN 10 

R32 C ( O ) NR28R28a 

NR28R28a 
wherein D , E , R25 and R32 are as defined above for Formula I , 15 
and R28 and R28a , together with the nitrogen atom to which wherein R28 , R282 , R1 and n2 are as defined above for the they are attached , form a heterocycloalkyl , wherein the het - compound of Formula I . 
erocycloalkyl is optionally substituted with one or two R31 , In other embodiments of the first aspect of the invention , R ? 
and wherein R31 is as defined above in Formula I . in Formula I , II or III is 

In other embodiments of the first aspect ofthe invention , D , 
E and R25 for Formula IV , Formula V or Formula VI are each 
hydrogen . 

In other embodiments of the first aspect of the invention , 
R32 for Formula IV , Formula V or Formula VI is heterocy - 23 
cloalkyl . 

In other embodiments of the first aspect of the invention , NR28R28a or 
R32 for Formula IV , Formula V or Formula VI is alkyl option 
ally substituted with alkoxy , hydroxy , amino , alkylamino , or 30 
dialkylamino . 

In other embodiments of the first aspect of the invention , R2 
in Formula I , II or III is 

( R11 ) n2 mond . 

( b ) 
( R ! l ) n22 

35 NR28R28a 

Ril ) wherein R28 , R11 and n2 are as defined above for the com 
pound of Formula I , and R28a is selected from lower alkyl , 
dialkylaminoalkyl , alkoxyalkyl , arylalkyl , heteroarylalkyl , 

40 and heterocycloalkylalkyl . 
In other embodiments of the first aspect of the invention , R2 

in Formula I , II or III is C ( O ) R27a 

45 

( R ! ) n2 
wherein R27a , R1 and n2 are as defined above for the com 
pound of Formula I . 

In other embodiments of the first aspect of the invention , R2 
in Formula I , II or III is 

NR28R28a or 

( R ! ) n2 nan ( R ! ! ) n22 

C ( O ) NR28R28a NR28R28a 

60 wherein R11 and n2 are as defined above for the compound of 
wherein R , R " and n2 are as defined above for the com - Formula I . and R28 and R 28a , together with the nitrogen atom 
pound of Formula 1 , and R - is arylalkyl or heteroarylalkyl , to which they are attached , join together to form a ring struc 
wherein the arylalkyl or heteroarylalkyl are each optionally ture selected from thiazolidinyl , piperazinyl , piperidinyl , 
substituted with 1 , 2 , 3 , 4 , or 5 substituents selected from halo morpholinyl , thiomorpholinyl , pyrimidinyl , and pyridinyl , 
or lower alkyl . 65 wherein the ring structure is optionally substituted with 1 , 2 , 

In other embodiments of the first aspect of the invention , R2 3 , 4 or 5 substituents selected from halo , lower alkyl or 
in Formula I , II or III is alkoxy . 
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In other embodiments of the first aspect of the invention , R2 
in Formula I , II or III is R26 

( g ) 5 R260 
( R ! ! ) n2 or 

R26a is - C ( O ) R32 , and R32 is selected from lower alkyl , 
cylcoalkyl , diaminoalkyl , aminoalkyl , arylalkyl , heterocy 

10 cloalkyl , alkoxyalkyl , alkylamino , and hydroxyalkyl option 
ally substituted with amino . 
Other embodiments of the first aspect of the invention 

relate to a compound of Formula I , II or III , wherein Z is 

OR27a 

( R1 ) 2 
15 

OR27a 

R260 wherein R27a , R11 and n2 are as defined above for the com - 20 
pound of Formula I . 

Other embodiments of the first aspect of the invention 
relate to a compound of Formula I , II or III , wherein L is a R ais - C ( O ) R " , and Rºis cycloalkyl . 
bond , and Z is Other embodiments of the first aspect of the invention 

35 relate to a compound of Formula I , II or III , wherein Z is 

mm R 26 

R26 

R260 30 

R260 

Other embodiments of the first aspect of the invention 
relate to a compound of Formula I , II or III , wherein Z is 

35 
R26a is - C ( O ) R32 , and R32 is lower alkyl . 

Other embodiments of the first aspect of the invention 
relate to a compound of Formula I , II or III wherein Z is 

40 

R26a and R25 is hydrogen . 
Other embodiment of the first aspect of the invention relate 

to a compound of Formula I , II or III , wherein Z is 

. R26 
in 

R26a is - C ( O ) R32 , R26 is hydrogen , wherein R32 selected 
from aryl , arylalkyl , cycloalkyl , alkoxycarbonylalkyl , het 
eroaryl , heteroarylalkyl , heterocycloalkyl , and heterocy 
cloalkylalkyl , wherein R32 optionally substituted with 1 , 2 , 3 , 
4 or 5 groups selected from hydroxyl , oxo , alkyl , alkoxy , 

50 amino , hydroxyalkyl or halo . 
Other embodiments of the first as t of the invention relate to 

a compound of Formula I , II or III , wherein Z is 

R 260 

R25 is hydrogen and E and D are hydrogen . 
Other embodiments of the first aspect of the invention 

relate to a compound of in Formula I , II or II , wherein R25 is 
on the 3 position . 

Other embodiment of the first aspect of the invention relate 
to a compound of Formula I , II or III , wherein Z is 

R26a 

R 26 60 R26a is - C ( O ) R32 , R26 is hydrogen , wherein R32 selected 
from tetrahydrofuran , pyrrolidinyl or pryimidinyl , wherein 
R32 optionally substituted with 1 , 2 , 3 , 4 or 5 groups selected 
from hydroxyl , oxo , alkyl , alkoxy , amino , hydroxyalkyl or 

D26a 

65 halo . and R26a is - C ( O ) R32 . 
Other embodiments of the first aspect of the invention 

relate to compound of Formula I , II or II , wherein Z is 
Other embodiments of the first aspect of the invention 

relate to a compound of Formula I , II or III , wherein Z is 



15 

mu - R26 

R 260 

( R ) 2 
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A second aspect of the invention relates to a pharmaceuti 
cal composition comprising a compound of Formula I , II , III , 
IV , V or VI , or a pharmaceutically acceptable salt thereof , and 
a pharmaceutically acceptable carrier , excipient , or diluent . 

A third aspect of the invention relates to a method of 
inhibiting JAK - 2 in a cell , comprising contacting the cell , in 
which inhibition of JAK - 2 is desired , with a compound of R26a is - C ( O ) R32 , R26 is hydrogen , wherein R32 is lower 

alkyl optionally substituted with 1 , 2 , 3 , 4 or 5 groups selected Formula I , II , III , IV , V or VI , or a pharmaceutically salt 
thereof . from dialkylaminocarbonyl , hydroxy and — NR34R340 , 

wherein R34 and R34a are as defined above for Formula I . ? 10 A fourth aspect of the invention relates to a method of 
Other embodiments of the first aspect of the invention inhibiting JAK - 2 in a cell , comprising contacting the cell , in 

which inhibition of JAK - 2 is desired , with a pharmaceutical relate to a compound of Formula I , II or III , wherein R² is composition comprising a compound of Formula I , II , III , IV , 
V or VI , or a pharmaceutically acceptable salt thereof . 

15 A fifth aspect of the invention relates to a method for 
treating a disease , disorder , or syndrome mediated , at least in — ( CH2 ) n4 - NH - C ( O ) part , by inhibiting JAK - 2 , which method comprises adminis 
tering to an animal in need of said treatment a therapeutically 
effective amount of a compound of Formula I , II , III , IV , V or 

In another embodiment of the first aspect of the invention . 20 VI , or a pharmaceutically acceptable salt thereof . 
R32 is methyl . A sixth aspect of the invention relates to a method for 

In another embodiment of the first aspect of the invention , treating a disease , disorder , or syndrome mediated , at least in 
R32 is alkyl substituted with — NR34R340 . part , by inhibiting JAK - 2 , which method comprises adminis 

Other embodiments of the first aspect of the invention tering to an animal in need of said treatment a pharmaceutical 
relate to a compound of Formula I , II or III , wherein R32 is U 25 composition comprising a therapeutically effective amount of 
or - CH2 U , wherein U is selected from pyrrolidinyl , thia a compound of Formula I , II , III , IV , V or VI , or a pharma 
zolidinyl , morpholinyl , azetidinyl , cyclobutyl , cyclopropyl , ceutically acceptable salt thereof . 
tetrahydrofuranyl , pyrazinyl , imidazolyl , piperazinyl , thie - The disease being treated in these aspects of the invention 
nyl , thienylmethyl , furanyl , phenyl , prolinamidyl , pyridinyl , can be a myeloproliferative disorder , cancer , cardiovascular 
tetrahydronaphthalene , tetrazolyl , isoindolinyl , pyranyl , 30 disease , and / or hematopoietic abnormality where hyperacti 
cyclopentyl , and octahydro - 1H - indolyl . vation of JAK - STAT signaling is present . Nonlimiting 
Other embodiments of the first aspect of the invention examples of myeloproliferative disorders that are contem 

relate to a compound of Formula I , II or III , wherein Ril , plated as being treatable by the compounds of the invention 
when present , is halo or lower alkyl . include myelofibrosis , thrombocythemia , polycythemia vera 

Other embodiments of the first aspect of the invention 35 ( PV ) , essential thrombocythemia ( ET ) , agnogenic myeloid 
relate to a compound of Formula I , II or III , wherein Ril , metaplasia ( AMM ) , also referred to as idiopathic myelofibro 
when present , is lower alkyl . sis ( IMF ) , and chronic myelogenous leukemia ( CML ) . Non 

Other embodiments of the first aspect of the invention limiting examples of cancers that are contemplated as being 
relate to a compound of Formula I , II or III , wherein R ” is treatable by the compounds of the invention include leuke 
heterocycloalkylalkyl , wherein the heterocycloalkyl is 40 mias , lymphomas , multiple myeloma , prostate cancers , lung 
selected from piperazinyl , piperidinyl , morpholinyl and cancers , breast cancers , and ovarian cancers . Nonlimiting 
dioxanyl . examples of cardiovascular diseases that are contemplated as 

Other embodiments of the first aspect of the invention being treatable by the compounds of the invention include 
relate to a compound of Formula I , II or III , wherein n2 is 0 . congestive heart failure and hypertension . Nonlimiting 

Other embodiments of the first aspect of the invention 45 examples of hematopoietic abnormalities that are contem 
relate to a compound of Formula I , II or III , wherein R² is plated as being treatable by the compounds of the invention 

include thrombocytosis . 
A seventh aspect of the invention relates to a method of 

treating a disease , disorder , or syndrome mediated , at least in 
- NR28R28a 50 part , by inhibiting JAK - 2 , which method comprises adminis 

tering to an animal a compound of Formula I , II , III , IV , V or 
VI , or a pharmaceutically acceptable salt thereof , in combi 
nation with one or more treatment ( s ) selected from surgery , 

Other embodiments of the first aspect of the invention one or more therapeutic agent ( s ) , plateletpheresis , and radia 
relate to a compound of Formula I , II or III , wherein R² is 55 tion . 

An eighth aspect of the invention relates to a method of 
treating a disease , disorder , or syndrome mediated , at least in 
part , by inhibiting JAK - 2 , which method comprises adminis 

- NR28R28a tering to an animal a pharmaceutical composition comprising 
a therapeutically effective amount of a compound of Formula 
I , II , III , IV , V or VI , or a pharmaceutically acceptable salt 
thereof , in combination with one or more treatment ( s ) 

and wherein R28 and R28a , together with the nitrogen atom to selected from surgery , one or more therapeutic agent ( s ) , 
which they are attached , form a heterocycloalkyl . plateletpheresis , and radiation . 

Other embodiments of the first aspect of the invention 65 When treating myeloproliferative disorders , the compound 
relate to a compound of Formula I , II or III , IV or V , wherein of Formula I , II , III , IV , V or VI can also be administered with 
R25 is hydrogen . one or more additional treatment ( s ) selected from platelet 

man 

60 
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- continued 

Abbreviation Meaning 

pheresis and one or more therapeutic agent ( s ) selected from 
interferon - d ; aspirin ; a platelet - decreasing drug , such as 
anagrelide ; and a myelosuppressive agent ( such as a radio 
phosphorus and alkylating agents ) . Non - limiting examples of 
the myelosuppressive agent include hydroxyurea , melphalan , 5 
and busulfan . 
When treating cancer , the compound of Formula I , II , III , 

IV , V or VI can be administered in combination with one or 
more chemotherapeutic agent ( s ) selected from fludaribine , 
vinblastine , adriamycin and cisplatin . 10 

TFA 
THF 
TMOF 
TMS 

trifluoroacetic acid 
Tetrahydrofuran 
trimethyl orthoformate 
Trimethylsilyl 
p - toluenesulfonyl 
triphenylmethyl 
microliter ( s ) 
Micromole ( s ) or micromolar 

Tosyl 
Trt 
UL 
UM ABBREVIATIONS AND DEFINITIONS 

The following abbreviations and terms have the indicated 
meanings throughout : 

Abbreviation Meaning 

Ac 

C . 
C 
CBZ 
D 
Dd 
Dt 
DIPEA 
DMF 
DMSO 
EI 

As used in the present specification , the following words 15 and phrases are generally intended to have the meanings as set 
forth below , except to the extent that the context in which they 
are used indicates otherwise or they are expressly defined to 
mean something different . 

20 The symbol “ _ ” means a single bond , “ = ” means a 
double bond , “ = " means a triple bond , - means a single or 
double bond . When a group is depicted removed from its 
parent formula , the " wm " symbol will be used at the end of 
the bond which was theoretically cleaved in order to separate 
the group from its parent structural formula . 
When chemical structures are depicted or described , unless 

explicitly stated otherwise , all carbons are assumed to have 
hydrogen substitution to conform to a valence of four . For 

30 example , in the structure on the left - hand side of the sche 
matic below there are nine hydrogens implied . The nine 
hydrogens are depicted in the right - hand structure . Some 
times a particular atom in a structure is described in textual 
formula as having a hydrogen or hydrogens as substitution 

35 ( expressly defined hydrogen ) , for example , CH2CH2 — . It 
is understood by one of ordinary skill in the art that the 
aforementioned descriptive techniques are common in the 
chemical arts to provide brevity and simplicity to description 
of otherwise complex structures . 

Et 

GC 
h or hr 
HOAC 
HOBt 
HPLC 
L 
M 
M 

40 

Me 
Mesyl 
Mg 
MHz 
Min 
mL 
mM 
Mmol 
Mol 
MS 
MTBE 

H H 

Acetyl 
Broad 
degrees Celsius 
Cyclo 
CarboBenZoxy = benzyloxycarbonyl 
doublet 
doublet of doublet 
doublet of triplet 
N , N - diisopropylethylamine 
N , N - dimethylformamide 
dimethyl sulfoxide 
Electron Impact ionization 
Ethyl 
gram ( s ) 
gas chromatography 
hour ( s ) 
acetic acid 
Hydroxybenzotriazole 
high pressure liquid chromatography 
liter ( s ) 
molar or molarity 
Multiplet 
Methyl 
Methanesulfonyl 
milligram ( s ) 
megahertz ( frequency ) 
minute ( s ) 
milliliter ( s ) 
Millimolar 
millimole ( s ) 
mole ( s ) 
mass spectral analysis 
methyl t - butyl ether 
normal or normality 
N - bromosuccinimide 
N - chlorosuccinimide 
Nanomolar 
N - methylmorpholine oxide 
nuclear magnetic resonance spectroscopy 
polyethylene glycol 
poly - glutamine , tyrosine 
Phenyl 
Phenol 
Pentafluorophenol 
Pentafluoropyridine 
Pyridinium p - toluenesulfonate 
Pyridine 
bromo - tris - pyrrolidino - phosphonium 
hexafluorophosphate 
Quartet 
Room temperature 
Saturated 
Singlet 
Secondary 
Tertiary 
Triplet 
t - butyldimethylsilyl 
Triethylsilyl 

Br 

N H 
V 
H H 

50 

NBS 
NCS 
nM 
NMO 
NMR 
PEG 
pEY 
Ph 
PhOH 
PfP 
PfPy 
PPTS 
Py 
PyBroP 

If a group “ R ” is depicted as “ floating ” on a ring system , as 
for example in the formula : 

60 RT 
Sat ' d 

t or tr 
TBDMS 
TES 

then , unless otherwise defined , a substituent “ R ” can reside 
on any atom of the ring system , assuming replacement of a 
depicted , implied , or expressly defined hydrogen from one of 

65 the ring atoms , so long as a stable structure is formed . 
Ifa group “ R ” is depicted as floating on a fused ring system , 

as for example in the formulae : 



20 

( Rys 2 . 
NH 
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n - hexyl , iso - hexyl , cyclobutylethyl , and the like . Examples of 
( R ) y lower alkyl groups include methyl , ethyl , propyl , isopropyl , 

, or HN or butyl , s - butyl , t - butyl , isobutyl , pentyl , hexyl and the like . 
Higher alkyl refers to alkyl groups containing more that six 
carbon atoms . In this application , alkyl refers to alkanyl , 
alkenyl , and alkynyl residues ( and combinations thereof ) ; it is 
intended to include cyclohexylmethyl , vinyl , allyl , isoprenyl , 
and the like . Thus when an alkyl residue having a specific 
number of carbons is named , all geometric isomers having 10 that number of carbons are intended to be encompassed ; thus , 
for example , either “ butyl ” or “ C? alkyl ” is meant to include 

then , unless otherwise defined , a substituent “ R ” can reside n - butyl , sec - butyl , isobutyl , t - butyl , isobutenyl and but - 2 
on any atom of the fused ring system , assuming replacement ynyl groups ; and for example , " propyl ” or “ Cz alkyl ” each 
of a depicted hydrogen ( for example the — NH — in the 15 include n - propyl , propenyl , and isopropyl . 
formula above ) , implied hydrogen ( for example as in the “ Cycloalkyl ” means a non - aromatic mono - or multicyclic 
formula above , where the hydrogens are not shown but under - ring system comprising about 3 to about 14 carbon atoms , 5 to 
stood to be present ) , or expressly defined hydrogen ( for 10 carbon atoms , or 5 to about 7 ring atoms . Non - limiting 
example where in the formula above , “ X ” equals = CH - ) examples of monocyclic cycloalkyls include cyclopropyl , 
from one of the ring atoms , so long as a stable structure is 20 cyclopentyl , cyclohexyl , cycloheptyl and the like . Non - lim 
formed . In the example depicted , the “ R ” group can reside on iting examples of multicyclic cycloalkyls include 1 - decalin , 
either the 5 - membered or the 6 - membered ring of the fused norbornyl , adamantyl and the like . Cycloalkyls can be fused 
ring system . In the formula depicted above , when y is 2 for or bridge ring systems or spirocyclic systems . 
example , then the two “ R ’ s ” can reside on any two atoms of “ Alkyl substituted with halo and hydroxy ” means an alkyl 
the ring system , again assuming each replaces a depicted , 25 group substituted with 1 , 2 , or 3 hydroxy and 1 , 2 , 3 , 4 , or 5 
implied , or expressly defined hydrogen on the ring . halo . 
When a group “ R ” is depicted as existing on a ring system “ Alkylene ” refers to straight or branched chain divalent 

containing saturated carbons , as for example in the formula : group consisting solely of carbon and hydrogen atoms , con 
taining no unsaturation and having from one to ten carbon 

30 atoms , for example , methylene , ethylene , propylene , n - buty 
lene and the like . Alkylene is a subset of alkyl , referring to the 
same residues as alkyl , but having two points of attachment 
and , specifically , fully saturated . Examples of alkylene 

( R ) , include ethylene ( CH _ CH2 – ) , propylene 
35 - CH2CH2CH2 – ) , dimethylpropylene ( CH _ C ( CH3 ) 2 

where , in this example , “ y ” can be more than one , assuming CH2 – ) , and cyclohexylpropylene ( CH2CH2CH ( C6H13 ) ) . 
each replaces a currently depicted , implied , or expressly “ Alkylidene ” refers to a straight or branched chain unsat 
defined hydrogen on the ring ; then , unless otherwise defined , urated divalent group consisting solely of carbon and hydro 
where the resulting structure is stable , two “ R ’ s ” can reside on gen atoms , having from two to ten carbon atoms , for example , 
the same carbon . A simple example is when R is a methyl 40 ethylidene , propylidene , n - butylidene , and the like . Alky 
group ; there can exist a germinal dimethyl on a carbon of the lidene is a subset of alkyl , referring to the same residues as 
depicted ring ( an “ annular ” carbon ) . In another example , two alkyl , but having two points of attachment and , specifically , 
R ' s on the same carbon , including that carbon , can form a double bond unsaturation . The unsaturation present includes 
ring , thus creating a spirocyclic ring ( a “ spirocyclyl ” group ) at least one double bond . 
structure with the depicted ring as for example in the formula : 45 “ Alkylidyne ” refers to a straight or branched chain unsat 

urated divalent group consisting solely of carbon and hydro 
gen atoms having from two to ten carbon atoms , for example , 
propylid - 2 - ynyl , n - butylid - 1 - ynyl , and the like . Alkylidyne is 
a subset of alkyl , referring to the same residues as alkyl , but 

50 having two points of attachment and , specifically , triple bond 
unsaturation . The unsaturation present includes at least one 
triple bond . 

“ Administration ” and variants thereof ( e . g . , “ administer - Any of the above groups , “ alkylene , " " alkylidene ” and 
ing ” a compound ) in reference to a compound of the invention “ alkylidyne , " when optionally substituted , can contain alkyl 
means introducing the compound or a prodrug of the com - 55 substitution which itself contains unsaturation . For example , 
pound into the system of the animal in need of treatment . 2 - ( 2 - phenylethynyl - but - 3 - enyl ) - naphthalene ( IUPAC name ) 
When a compound of the invention or prodrug thereof is contains an n - butylid - 3 - ynyl group with a vinyl substituent at 
provided in combination with one or more other active agents the 2 - position of said group . 
( e . g . , surgery , radiation , and chemotherapy , etc . ) , " adminis - “ Alkoxy ” or “ alkoxyl ” refers to the group O - alkyl , 
tration ” and its variants are each understood to include con - 60 wherein the term “ alkyl ” is as defined hereinabove . Examples 
current and sequential introduction of the compound or pro - include methoxy , ethoxy , propoxy , isopropoxy , and the like . 
drug thereof and other agents . Lower alkoxy refers to groups containing one to six carbons . 

“ Alkyl ” is intended to include C , - C20 , more typically , “ Substituted alkoxy ” refers to the group - O - ( substituted 
C . - C . , linear or branched structures and combinations alkyl ) , the substitution on the alkyl group generally contain 
thereof , inclusively . “ Lower alkyl ” is intended to include 65 ing more than only carbon ( as defined by alkoxy ) . Another 
C . - C . linear or branched structures and combinations exemplary substituted alkoxy group is hydroxyalkoxy or 
thereof , inclusively . For example , " Co alkyl ” can refer to an O - alkyl - OH . 

HN 
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“ Aryl ” means a monovalent five - to fourteen - membered quinazolinyl , quinoxalinyl , quinolinyl , isoquinolinyl , tetra 
mono - or multicyclic ring , wherein the monocyclic ring is zoyl , tetrahydroisoquinolyl , piperidinyl , piperazinyl , 2 - ox 
aromatic and at least one of the rings in the multicyclic ring is opiperazinyl , 2 - oxopiperidinyl , 2 - oxopyrrolidinyl , 
aromatic . An aryl can also be five - to ten membered , or six 2 - oxoazepinyl , azepinyl , pyrrolyl , 4 - piperidonyl , pyrrolidi 
membered . Representative non - limiting examples of aryl 5 nyl , pyrazolyl , pyrazolidinyl , imidazolyl , imidazolinyl , imi 
include phenyl , naphthyl , and the like . dazolidinyl , dihydropyridinyl , tetrahydropyridinyl , pyridi 

“ Arylalkyl ” means a residue in which an aryl moiety , as nyl , pyrazinyl , pyrimidinyl , pyridazinyl , oxazolyl , 
defined above , is attached to a parent structure via one of an oxazolinyl , oxazolidinyl , triazolyl , isoxazolyl , isoxazolidi 
alkylene , alkylidene , or alkylidyne group . Examples include nyl , morpholinyl , thiazolyl , thiazolinyl , thiazolidinyl , isothia 
benzyl , phenethyl , phenylvinyl , phenylallyl and the like . The 10 zolyl , quinuclidinyl , isothiazolidinyl , indolyl , isoindolyl , 
" alkyl ” portion of the group can be one to ten carbons , and in indolinyl , isoindolinyl , octahydroindolyl , octahydroisoin 
another embodiment , one to six carbons ; the latter can also be dolyl , quinolyl , isoquinolyl , decahydroisoquinolyl , benzimi 
referred to as C1 - 6 arylalkyl . When a group is referred to as or dazolyl , thiadiazolyl , benzopyranyl , benzothiazolyl , benzox 
“ — ( C7 - C . ) alkylaryl , ” an aryl moiety is attached to a parent azolyl , furyl , tetrahydrofuryl , tetrahydropyranyl , thienyl , 
structure via an alkylene group . Examples include benzyl , 15 benzothienyl , thiamorpholinyl , thiamorpholinyl sulfoxide , 
phenethyl , and the like . thiamorpholinyl sulfone , dioxaphospholanyl , oxadiazolyl , 

In some examples , as appreciated by one of ordinary skill tetrahydrofuranyl , tetrahydroisoquinolinyl , and tetrahydro 
in the art , two adjacent groups on an aromatic system can be quinolinyl . 
fused together to form a ring structure . The fused ring struc - “ Heterocycloalkyl ” refers to a stable 4 - 12 membered 
ture can contain heteroatoms and can be optionally substi - 20 monocyclic , bicyclic or tricyclic ring containing one or more 
tuted with one or more groups . It should additionally be noted heteroatoms . 
that saturated carbons of such fused groups ( i . e . saturated ring “ Heterocycloalkylalkyl ” refers to a heterocycloalkyl , as 
structures ) can contain two substitution groups . defined herein , attached to the parent moiety through an 

“ Fused - polycyclic ” or “ fused ring system ” refers to a poly - “ alkyl , ” as defined herein . One non - limiting example of het 
cyclic ring system that contains bridged or fused rings ; that is , 25 erocycloalkyl includes piperadinyl . Another non - limiting 
where two rings have more than one shared atom in their ring example of heterocycloalkyl includes piperadinyl . Another 
structures . In this application , fused - polycyclics and fused non - limiting example of heterocycloalkyl includes piperazi 
ring systems includes non - aromatic and aromatic systems . nyl . Another non - limiting example of heterocycloalkyl 
Typically , but not necessarily , fused - polycyclics share a vici - includes furanyl . Another non - limiting example of heterocy 
nal set of atoms , for example naphthalene or 1 , 2 , 3 , 4 - tetrahy - 30 cloalkyl includes pyrrolidinyl . Another non - limiting example 
dro - naphthalene . A spiro ring system is not a fused - polycy - of heterocycloalkyl includes morpholinyl . 
clic by this definition , but fused polycyclic ring systems of the ition , but fused polvcyclic ring systems of the " amino ” refers to — NH . . . 
invention can themselves have spiro rings attached thereto via “ alkylamino ” refers to — NH ( alkyl ) , wherein “ alkyl ” is as 
a single ring atom of the fused - polycyclic . defined above , and wherein the parent moiety is attached to 

" Halogen ” or “ halo ” refers to fluorine , chlorine , bromine 35 the nitrogen atom . 
or iodine . “ Haloalkyl ” and “ haloaryl ” refer generically to “ dialkylamino ” refers to - N ( alkyl ) 2 , wherein “ alkyl ” is as 
alkyl and aryl groups that are substituted with one or more defined above , and wherein the parent moiety is attached to 
halogens , respectively . Non - limiting examples of “ haloalkyl ” the nitrogen atom . 
include — CH , F , CHC1 , or — CF2 . " dialkylaminoalkyl ” refers to - ( alkyl ) N ( alkyl ) 2 , wherein 

“ Heteroatom ” refers to O , S , N , or P . 40 “ alkyl ” is as defined above . One such non - limiting example of 
“ Heterocyclyl ” refers to a stable three - to fifteen - mem - “ dialkylaminoalkyl ” includes — CH C ( CH3 ) 2CH N ( CH3 ) 2 . 

bered ring substituent that consists of carbon atoms and from " aminoalkyl ” refers to - ( alkyl ) NH , wherein " alkyl " is as 
one to five heteroatoms selected from the group consisting of defined above , and wherein the parent moiety is attached to 
nitrogen , phosphorus , oxygen and sulfur . For purposes of this the alkyl group . 
invention , the heterocyclyl substituent can be a monocyclic , 45 “ aminoalkyl ” refers to - ( alkyl ) NH2 , wherein “ alkyl ” is as 
bicyclic or tricyclic ring system , which can include fused or defined above , and wherein the parent moiety is attached to 
bridged ring systems as well as spirocyclic systems . The the alkyl group . The amino group can be attached at any point 
terms " heterocycloalkyl ” and “ heteroaryl ” are groups that are along the alkyl group . Non - limiting examples of aminoalkyl 
encompassed by the broader term " heterocyclyl . ” The nitro - include - CH ( NH , ) CH2 , 
gen , phosphorus , carbon or sulfur atoms in the heterocyclyl 50 “ Phenoxy ” refers to a - alkyl - O - phenyl group , wherein 
group can be optionally oxidized to various oxidation states . “ alkyl ” is as defined above , and the parent moiety is attached 
In a specific example , the group - S ( O ) 0 - 2 — , refers to S - to the alkyl group . 
( sulfide ) , - S ( O ) - ( sulfoxide ) , and — SO2 - ( sulfone ) respec - " Heteroaryl ” means a 5 - to 12 - membered , monocyclic aro 
tively . For convenience , nitrogens , particularly but not exclu - matic heterocyclyl ( where heterocyclyl is defined herein ) or 
sively , those defined as annular aromatic nitrogens , are meant 55 bicyclic heterocyclyl ring system ( where at least one of the 
to include their corresponding N - oxide form , although not rings in the bicyclic system is aromatic ) where the monocy 
explicitly defined as such in a particular example . Thus , for a clic ring and at least one of the rings in the bicyclic ring 
compound of the invention having , for example , a pyridyl system contains one , two , three , four , or five heteroatom ( s ) 
ring ; the corresponding pyridyl - N - oxide is meant to be selected from nitrogen , oxygen , phosphorous , and sulfur . The 
included as another compound of the invention . In addition , 60 ring containing the heteroatom can be aromatic or non - aro 
annular nitrogen atoms can be optionally quaternized ; and the matic . Representative examples include pyridinyl , imida 
ring substituent can be partially or fully saturated or aromatic . zolyl , pyrimidinyl , pyrazolyl , triazolyl , pyrazinyl , tetrazolyl , 
Examples of heterocyclyl groups include , but are not limited furyl , thienyl , isoxazolyl , thiazolyl , oxazolyl , isothiazolyl , 
to , azetidinyl , acridinyl , benzodioxolyl , benzodioxanyl , ben - pyrrolyl , quinolinyl , isoquinolinyl , indolyl , benzimidazolyl , 
zofuranyl , carbazoyl , cinnolinyl , dioxolanyl , indolizinyl , 65 benzodioxolyl , benzofuranyl , cinnolinyl , indazolyl , indoliz 
naphthyridinyl , perhydroazepinyl , phenazinyl , phenothiazi - inyl , phthalazinyl , pyridazinyl , triazinyl , isoindolyl , pteridi 
nyl , phenoxazinyl , phthalazinyl , pteridinyl , purinyl , nyl , purinyl , oxadiazolyl , triazolyl , thiadiazolyl , thiadiazolyl , 
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furazanyl , benzofurazanyl , benzothiophenyl , benzothiazolyl , three ) hydrogen atoms are replaced by a substituent indepen 
benzoxazolyl , quinazolinyl , quinoxalinyl , naphthyridinyl , dently selected from : alkyl ( for example , fluoromethyl ) , aryl 
and furopyridinyl . Fused , bridged , and spiro moieties are also ( for example , 4 - hydroxyphenyl ) , arylalkyl ( for example , 
included within the scope of this definition . 1 - phenyl - ethyl ) , heterocyclylalkyl ( for example , 1 - pyridin - 3 “ Carbonyl ” refers to the group “ _ C ( 0 ) — ” , which is biva - 5 yl - ethyl ) , heterocyclyl ( for example , 5 - chloro - pyridin - 3 - yl or lent . 1 - methyl - piperidin - 4 - yl ) , alkoxy , alkylenedioxy ( for " Aminocarbonyl ” refers to the group “ _ C ( O ) - NH2 , " 
wherein the parent moiety is attached to the amino group . example methylenedioxy ) , amino ( for example , alkylamino 

" Alkoxycarbonyl ” refers to the group “ _ C ( O ) alkoxy , " and dialkylamino ) , amidino , aryloxy ( for example , phenoxy ) , 
wherein alkoxy is as defined above , and the parent moiety is 10 arylalkyloxy ( for example , benzyloxy ) , carboxy ( CO2H ) , 
attached to the carbonyl . A non - limiting example includes carboalkoxy ( that is , acyloxy or OC ( = O ) R ) , carboxyalkyl 
- C ( O ) OC ( CH3 ) 3 . ( that is , esters or — CO2R ) , carboxamido , benzyloxycarbo When a group is referred to as “ _ C1 - C6 alkyl heterocy nylamino ( CBZ - amino ) , cyano , acyl , halogen , hydroxy , nitro , clyl ” the heterocyclyl is attached to a parent structure via one 
of an alkylene , alkylidene , or alkylidyne group . Examples 15 15 sulfanyl , sulfinyl , sulfonyl , thiol , halogen , hydroxy , oxo , car 
include ( 4 - methylpiperazin - 1 - yl ) methyl , ( morpholin - 4 - yl ) bamyl , acylamino , and sulfonamido . And each substituent of 
methyl , ( pyridine - 4 - yl ) methyl , 2 - ( oxazolin - 2 - yl ) ethyl , 4 - ( 4 - a substituted group is optionally substituted , but these 
methylpiperazin - 1 - yl ) - 2 - butenyl , and the like . Both the het - optional substituents themselves are not further substituted . 
erocyclyl and the corresponding alkylene , alkylidene , or Thus , an optionally substituted moiety is one that can or can 
alkylidyne portion of a heterocyclylalkyl group can be 40 not have one or more substituents , and each of the substituents 
optionally substituted . can or can not have one or more substituents . But , the sub “ Hydroxyalkyl ” means - alkyl - OH , wherein alkyl is as 
defined hereinabove . stituents of the substituents can not be substituted . 

" Optional ” or “ optionally " means that the subsequently Some of the compounds of the invention can have imino , 
described event or circumstance can or can not occur , and that 25 amino , oxo or hydroxy substituents off aromatic heterocycly1 
the description includes instances where said event or circum - systems . For purposes of this disclosure , it is understood that 
stance occurs and instances in which it does not . One of such imino , amino , oxo or hydroxy substituents can exist in 
ordinary skill in the art would understand that with respect to their corresponding tautomeric form , i . e . , amino , imino , 
any molecule described as containing one or more optional hydroxy or oxo , respectively . substituents , only sterically practical and / or synthetically fea - 30 
sible compounds are meant to be included . “ Optionally sub “ Patient ” for the purposes of the present invention includes 
stituted ” refers to all subsequent modifiers in a term . So , for humans and other animals , particularly mammals , and other 
example , in the term “ optionally substituted arylalkyl , ” both organisms . Thus the methods are applicable to both human 
the “ alkyl ” portion and the “ aryl ” portion of the molecule can therapy and veterinary applications . In a preferred embodi 
or can not be substituted . A list of exemplary optional substi - 35 ment the patient is a mammal , and in a most preferred 
tutions is presented below in the definition of “ substituted . ” embodiment the patient is human . 

" Saturated bridged ring system ” refers to a bicyclic or “ Kinase - dependent diseases or conditions ” refer to patho 
polycyclic ring system that is not aromatic . Such a system can logic conditions that depend on the activity of one or more 
contain isolated or conjugated unsaturation , but not aromatic protein kinases . Kinases either directly or indirectly partici 
or heteroaromatic rings in its core structure ( but can have pate in the signal transduction pathways of a variety of cel aromatic substitution thereon ) . For example , hexahydro - furo lular activities including proliferation , adhesion , migration , [ 3 , 2 - b ] furan , 2 , 3 , 3a , 4 , 7 , 7a - hexahydro - 1H - indene , 7 - aza - bi differentiation and invasion . Diseases associated with kinase cyclo [ 2 . 2 . 11 - heptane , and 1 , 2 , 3 , 4 , 4a , 5 , 8 , 8a - octahydro - naph 
thalene are all included in the class “ saturated bridged ring activities include tumor growth , the pathologic neovascular 

45 ization that supports solid tumor growth , and associated with system . 
“ Spirocyclyl ” or “ spirocyclic ring ” refers to a ring origi other diseases where excessive local vascularization is 

involved such as ocular diseases ( diabetic retinopathy , age nating from a particular annular carbon of another ring . For 
example , as depicted below , a ring atom of a saturated bridged related macular degeneration , and the like ) and inflammation 
ring system ( rings B and B ' ) , but not a bridgehead atom , can ( psoriasis , rheumatoid arthritis , and the like ) . 
be a shared atom between the saturated bridged ring system 30 While not wishing to be bound to theory , phosphatases can 
and a spirocyclyl ( ring A ) attached thereto . A spirocyclyl can also play a role in “ kinase - dependent diseases or conditions ” 
be carbocyclic or heteroalicyclic . as cognates of kinases ; that is , kinases phosphorylate and 

phosphatases dephosphorylate , for example protein sub 
strates . Therefore compounds of the invention , while modu 
lating kinase activity as described herein , can also modulate , 
either directly or indirectly , phosphatase activity . This addi 
tional modulation , if present , can be synergistic ( or not ) to 
activity of compounds of the invention toward a related or 
otherwise interdependent kinase or kinase family . In any case , 
as stated previously , the compounds of the invention are use 

A O ful for treating diseases characterized in part by abnormal 
levels of cell proliferation ( i . e . tumor growth ) , programmed 
cell death ( apoptosis ) , cell migration and invasion and angio 

“ Substituted ” alkyl . arvl . and heterocyclvl , refer respec - 65 genesis associated with tumor growth . 
tively to alkyl , aryl , and heterocyclyl , one or more ( for “ Therapeutically effective amount is an amount of a com 
example up to about five , in another example , up to about pound of the invention , that when administered to a patient , 
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ameliorates a symptom of the disease . The amount of a com - glands : neuroblastoma . Thus , the term “ cancerous cell ” as 
pound of the invention which constitutes a " therapeutically provided herein , includes a cell afflicted by any one of the 
effective amount ” will vary depending on the compound , the above - identified conditions . 
disease state and its severity , the age of the patient to be A " pharmaceutically acceptable salt ” of a compound 
treated , and the like . The therapeutically effective amount can 5 means a salt that is pharmaceutically acceptable and that 
be determined routinely by one of ordinary skill in the art possesses the desired pharmacological activity of the parent 
having regard to their knowledge and to this disclosure . compound . It is understood that the pharmaceutically accept 

" Cancer ” refers to cellular - proliferative disease states , able salts are non - toxic . Additional information on suitable 
including but not limited to : Cardiac : sarcoma ( angiosar pharmaceutically acceptable salts can be found in Reming 
coma , fibrosarcoma , rhabdomyosarcoma , liposarcoma ) , ton ' s Pharmaceutical Sciences , 17th ed . , Mack Publishing 
myxoma , rhabdomyoma , fibroma , lipoma and teratoma ; Company , Easton , Pa . , 1985 , which is incorporated herein by 
Lung : bronchogenic carcinoma ( squamous cell , undifferen - reference or S . M . Berge , et al . , “ Pharmaceutical Salts , ” J . 
tiated small cell , undifferentiated large cell , adenocarci - Pharm . Sci . , 1977 ; 66 : 1 - 19 both of which are incorporated 
noma ) , alveolar ( bronchiolar ) carcinoma , bronchial 16 herein by reference . 
adenoma , sarcoma , lymphoma , chondromatous hanlartoma , Examples of pharmaceutically acceptable acid addition 
mesothelioma ; Gastrointestinal : esophagus ( squamous cell salts include those formed with inorganic acids such as hydro 
carcinoma , adenocarcinoma , leiomyosarcoma , lymphoma ) , chloric acid , hydrobromic acid , sulfuric acid , nitric acid , 
stomach ( carcinoma , lymphoma , leiomyosarcoma ) , pancreas phosphoric acid , and the like ; as well as organic acids such as 
( ductal adenocarcinoma , insulinoma , glucagonoma , gastri - 20 acetic acid , trifluoroacetic acid , propionic acid , hexanoic 
noma , carcinoid tumors , vipoma ) , small bowel ( adenocarci acid , cyclopentanepropionic acid , glycolic acid , pyruvic acid , 
noma , lymphoma , carcinoid tumors , Kaposi ' s sarcoma , lei - lactic acid , oxalic acid , maleic acid , malonic acid , succinic 
omyoma , hemangioma , lipoma , neurofibroma , fibroma ) , acid , fumaric acid , tartaric acid , citric acid , benzoic acid , 
large bowel ( adenocarcinoma , tubular adenoma , villous cinnamic acid , 3 - ( 4 - hydroxybenzoyl ) benzoic acid , mandelic 
adenoma , hamartoma , leiomyoma ) ; Genitourinary tract : kid - 25 acid , methanesulfonic acid , ethanesulfonic acid , 1 , 2 
ney ( adenocarcinoma , Wilm ' s tumor ( nephroblastoma ] , lym ethanedisulfonic acid , 2 - hydroxyethanesulfonic acid , benze 
phoma , leukemia ) , bladder and urethra ( squamous cell carci nesulfonic acid , 4 - chlorobenzenesulfonic acid , 2 - naphthale 
noma , transitional cell carcinoma , adenocarcinoma ) , nesulfonic acid , 4 - toluenesulfonic acid , camphorsulfonic 
prostrate ( adenocarcinoma , sarcoma ) , testis ( seminoma , ter acid , glucoheptonic acid , 4 , 4 ' - methylenebis - ( 3 - hydroxy - 2 
atoma , embryonal carcinoma , teratocarcinoma , choriocarci - » ene - 1 - carboxylic acid ) , 3 - phenylpropionic acid , trimethy 
noma , sarcoma , interstitial cell carcinoma , fibroma , fibroad - lacetic acid , tertiary butylacetic acid , laurvl sulfuric acid . 
enoma , adenomatoid tumors , lipoma ) ; Liver : hepatoma gluconic acid , glutamic acid , hydroxynaphthoic acid , sali 
( hepatocellular carcinoma ) , cholangiocarcinoma , hepato cylic acid , stearic acid , muconic acid , p - toluenesulfonic acid , 
blastoma , angiosarcoma , hepatocellular adenoma , heman - - s and salicylic acid and the like . 
gioma ; Bone : osteogenic sarcoma ( osteosarcoma ) , fibrosar - Examples of a pharmaceutically acceptable base addition 
coma , malignant fibrous histiocytoma , chondrosarcoma , salts include those formed when an acidic proton present in 
Ewing ' s sarcoma , malignant lymphoma ( reticulum cell sar the parent compound is replaced by a metal ion , such as 
coma ) , multiple myeloma , malignant giant cell tumor chor - sodium , potassium , lithium , ammonium , calcium , magne 
doma , osteochronfroma ( osteocartilaginous exostoses ) , 40 sium , iron , zinc , copper , manganese , aluminum salts and the 
benign chondroma , chondroblastoma , chondromyxofibroma , like . Preferable salts are the ammonium , potassium , sodium , 
osteoid osteoma and giant cell tumors ; Nervous system : skull calcium , and magnesium salts . Salts derived from pharma 
( osteoma , hemangioma , granuloma , Xanthoma , osteitis ceutically acceptable organic non - toxic bases include , but are 
defornians ) , meninges ( meningioma , meningiosarcoma , not limited to , salts of primary , secondary , and tertiary 
gliomatosis ) , brain ( astrocytoma , medulloblastoma , glioma , 45 amines , substituted amines including naturally occurring 
ependymoma , germinoma [ pinealoma ) , glioblastoma multi - substituted amines , cyclic amines and basic ion exchange 
form , oligodendroglioma , schwannoma , retinoblastoma , resins . Examples of organic bases include isopropylamine , 
congenital tumors ) , spinal cord neurofibroma , meningioma , trimethylamine , diethylamine , triethylamine , tripropy 
glioma , sarcoma ) ; Gynecological : uterus ( endometrial carci lamine , ethanolamine , 2 - dimethylaminoethanol , 2 - diethy 
noma ) , cervix ( cervical carcinoma , pre - tumor cervical dys - » laminoethanol , dicyclohexylamine , lysine , arginine , histi 
plasia ) , ovaries ( ovarian carcinoma [ serous cystadenocarci dine , caffeine , procaine , hydrabamine , choline , betaine , 
noma , mucinous cystadenocarcinoma , unclassified ethylenediamine , glucosamine , methylglucamine , theobro 
carcinoma ) , granulosa - thecal cell tumors , SertoliLeydig cell mine , purines , piperazine , piperidine , N - ethylpiperidine , 
tumors , dysgerminoma , malignant teratoma ) , vulva ( squa - se tromethamine , N - methylglucamine , polyamine resins , and 
mous cell carcinoma , intraepithelial carcinoma , adenocarci - * * the like . Exemplary organic bases are isopropylamine , 
noma , fibrosarcoma , melanoma ) , vagina ( clear cell carci - diethylamine , ethanolamine , trimethylamine , dicyclohexy 
noma , squamous cell carcinoma , botryoid sarcoma lamine , choline , and caffeine . 
( embryonal rhabdomyosarcoma ) , fallopian tubes ( carci - “ Prodrug ” refers to compounds that are transformed ( typi 
noma ) ; Hematologic : blood ( myeloid leukemia [ acute and 60 ?ally rapidly ) in vivo to yield the parent compound of the 
chronic ] , acute lymphoblastic leukemia , chronic lymphocytic above formulae , for example , by hydrolysis in blood . Com 
leukemia , myeloproliferative diseases , multiple myeloma , mon examples include , but are not limited to , ester and amide 
myelodysplastic syndrome ) , Hodgkin ' s disease , non forms of a compound having an active form bearing a car 
Hodgkin ' s lymphoma ( malignant lymphoma ) ; Skin : malig - boxylic acid moiety . Examples of pharmaceutically accept 
nant melanoma , basal cell carcinoma , squamous cell carci - 65 able esters of the compounds of this invention include , but are 
noma , Kaposi ' s sarcoma , moles dysplastic nevi , lipoma , not limited to , alkyl esters ( for example with between about 
angioma , dermatofibroma , keloids , psoriasis ; and Adrenal one and about six carbons ) the alkyl group is a straight or 
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28 
branched chain . Acceptable esters also include cycloalkyl One of ordinary skill in the art would understand that 
esters and arylalkyl esters such as , but not limited to benzyl . certain crystallized , protein - ligand complexes , in particular 
Examples of pharmaceutically acceptable amides of the com JAK - 2 - ligand complexes , and their corresponding X - ray 
pounds of this invention include , but are not limited to , pri structure coordinates can be used to reveal new structural 
mary amides , and secondary and tertiary alkyl amides ( for information useful for understanding the biological activity 
example with between about one and about six carbons ) . of kinases as described herein . As well , the key structural 
Amides and esters of the compounds of the present invention features of the aforementioned proteins , particularly , the 
can be prepared according to conventional methods . A thor shape of the ligand binding site , are useful in methods for 
ough discussion of prodrugs is provided in T . Higuchi and V . 10 designing or identifying selective modulators of kinases and 
Stella , “ Pro - drugs as Novel Delivery Systems , ” Vol . 14 of the in solving the structures of other proteins with similar fea 

tures . Such protein - ligand complexes , having compounds of A . C . S . Symposium Series , and in Bioreversible Carriers in 
Drug Design , ed . Edward B . Roche , American Pharmaceuti the invention as their ligand component , are an aspect of the 

invention . cal Association and Pergamon Press , 1987 , both of which are 
incorporated herein by reference for all purposes . 15 As well , one of ordinary skill in the art would appreciate 

“ Metabolite ” refers to the break - down or end product of a that such suitable x - ray quality crystals can be used as part of 
a method of identifying a candidate agent capable of binding compound or its salt produced by metabolism or biotransfor to and modulating the activity of kinases . Such methods can mation in the animal or human body ; for example , biotrans be characterized by the following aspects : a ) introducing into formation to a more polar molecule such as by oxidation , 20 20 a suitable computer program , information defining a ligand reduction , or hydrolysis , or to a conjugate ( see Goodman and binding domain of a kinase in a conformation ( e . g . as defined Gilman , “ The Pharmacological Basis of Therapeutics ” by X - ray structure coordinates obtained from suitable X - ray 8 . sup . th Ed . , Pergamon Press , Gilman et al . ( eds ) , 1990 for a quality crystals as described above ) wherein the computer 

discussion of biotransformation ) . As used herein , the metabo program creates a model of the three dimensional structures 
lite of a compound of the invention or its salt can be the 25 of the ligand binding domain , b ) introducing a model of the 
biologically active form of the compound in the body . In one three dimensional structure of a candidate agent in the com 
example , a prodrug can be used such that the biologically puter program , c ) superimposing the model of the candidate 
active form , a metabolite , is released in vivo . In another agent on the model of the ligand binding domain , and d ) 
example , a biologically active metabolite is discovered ser - 30 assessing whether the candidate agent model fits spatially 
endipitously , that is , no prodrug design per se was under into the ligand binding domain . Aspects a - d are not necessar 
taken . An assay for activity of a metabolite of a compound of ily carried out in the aforementioned order . Such methods can 
the present invention is known to one of skill in the art in light further entail : performing rational drug design with the model 
of the present disclosure . of the three - dimensional structure , and selecting a potential 

The present invention also includes N - oxide derivatives 35 candidate agent in conjunction with computer modeling . 
and protected derivatives of compounds of Formula I . For Additionally , one skilled in the art would appreciate that 
example , when compounds of Formula I contain an oxidiz - such methods can further entail : employing a candidate agent , 
able nitrogen atom , the nitrogen atom can be converted to an so - determined to fit spatially into the ligand binding domain , 
N - oxide by methods well known in the art . When compounds in a biological activity assay for kinase modulation , and deter 
of Formula I contain groups such as hydroxy , carboxy , thiol or mining whether said candidate agent modulates kinase activ 
any group containing a nitrogen atom ( s ) , these groups can be ity in the assay . Such methods can also include administering 
protected with a suitable " protecting group ” or “ protective the candidate agent , determined to modulate kinase activity , 
group group ” . A comprehensive list of suitable protective groups A comprehensive list of suitable protective groups to a mammal suffering from a condition treatable by kinase 
can be found in T . W . Greene . Protective Groups in Organic 45 modulation , such as those described above . 
Synthesis , John Wiley & Sons , Inc . 1991 , the disclosure of Also , one skilled in the art would appreciate that com 
which is incorporated herein by reference in its entirety . The pounds of the invention can be used in a method of evaluating 
protected derivatives of compounds of Formula I can be pre the ability of a test agent to associate with a molecule or 
pared by methods well known in the art . molecular complex comprising a ligand binding domain of a 

“ Treating ” or “ treatment ” of a disease , disorder , or syn 50 kinase . Such a method can be characterized by the following 
drome , as used herein , includes ( i ) preventing the disease , aspects : a ) creating a computer model of a kinase binding 
disorder , or syndrome from occurring in a human , i . e . causing pocket using structure coordinates obtained from suitable 
the clinical symptoms of the disease , disorder , or syndrome X - ray quality crystals of the kinase , b ) employing computa 

tional algorithms to perform a fitting operation between the not to develop in an animal that can be exposed to or predis - 55 test agent and the computer model of the binding pocket , and 
posed to the disease , disorder , or syndrome but does not yet c ) analyzing the results of the fitting operation to quantify the experience or display symptoms of the disease , disorder , or association between the test agent and the computer model of 
syndrome ; ( ii ) inhibiting the disease , disorder , or syndrome , the binding pocket . 
i . e . , arresting its development ; and ( iii ) relieving the disease , In addition to the preferred embodiments recited herein 
disorder , or syndrome , i . e . , causing regression of the disease , " above , also preferred are embodiments comprising combina 
disorder , or syndrome . As is known in the art , adjustments for tions of preferred embodiments . 
systemic versus localized delivery , age , body weight , general Representative compounds of Formula I and / or II are 
health , sex , diet , time of administration , drug interaction and depicted below . The examples are merely illustrative and do 
the severity of the condition can be necessary , and will be 65 not limit the scope of the invention in any way . The com 
ascertainable with routine experimentation by one of ordi - pounds in Table 1 ( Part A and Part B ) below can be prepared 
nary skill in the art . using art recognized methods . 
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TABLE 1 

Can Be 
Made 

Cmpd 

No . Name 

According 
To Synthetic 
Example # : Structure 

( Part A 

27 N - [ 3 - { { 4 - [ 4 
( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) 
propyl ) - 2 , 6 
dichlorobenzamide 

CH3 

2 27 2 , 6 - dichloro - N - ( 3 - { [ 4 - ( 2 , 4 
dichlorophenyl ) pyrimidin - 2 
yl ) amino } propyl ) benzamide 

HN 

3 CH3 27 2 , 6 - dichloro - N - [ 3 - { { 4 - [ 4 
( dimethylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) 
propyl ] benzamide NCH3 

HN 

4 . 27 2 , 6 - dichloro - N - ( 3 - { [ 4 - ( 2 , 3 
dihydro - 1 - benzofuran - 6 
yl ) pyrimidin - 2 
yl ] amino } propyl ) benzamide 

N 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

5 27 N - [ 3 - { { 4 - [ 4 
( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) 
propyl ] - 2 
fluoro - 6 - iodobenzamide 

6 NH2 27 N - ( 3 - { [ 4 - ( 4 
aminophenyl ) pyrimidin - 2 
yl ] amino } propyl ) - 2 , 6 
dichlorobenzamide 

N EZ 

CH3 N - [ 4 - ( { 4 - 14 
( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) 
phenyl ] - 2 , 6 
dichlorobenzamide 

NH 

N 
8 CH ; 29 N - { 4 - [ 2 - { { 3 - [ ( 4 

ethylpiperazin - 1 
yl ) carbonyl ] phenyl } amino ) 
pyrimidin - 4 
yl ] phenyl } acetamide 

NH 

CH3 

N 
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TABLE 1 - continued 

Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

3 - { { 4 - 14 
( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) - N - [ 2 
( dimethylamino ) ethyl ] 
benzamide 

CH , NH 

- CH 
N N 

NH CH? 

10 39 N - [ 3 - { { 4 - [ 4 
( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) 
phenyl ] - 2 - fluorobenzamide H? CH 

11 39 N - [ 3 - { { 4 - [ 4 
( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) 
phenyl ) - 2 
fluoro - 6 - iodobenzamide 

HN CH3 a 

NH 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

12 39 N - [ 3 - { { 4 - [ 4 
( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) 
phenyl ] - 2 , 6 
dimethylbenzamide 

CH3 

O CH3 

NH 
CI 

13 28 N - ( 4 - 2 - { ( 3 
aminophenyl ) amino ] 
pyrimidin 
4 - yl } phenyl ) acetamade HN CHE 

NH NH2 

14 39 N - [ 3 - { { 4 - [ 4 
( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) 
phenyl ] pyridine 
4 - carboxamide 

HN CH ; 

NH NH 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

15 39 N - [ 3 - { { 4 - [ 4 
( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) 
phenyl ] - 2 , 3 , 4 , 5 , 6 
pentafluorobenzamide 

HN CH? 

16 4 - ( 4 - chlorophenyl ) - N - ( 4 
morpholin - 4 
ylphenyl ) pyrimidin - 2 - amine 

17 39 N - ( 3 - ( { 4 - 14 
( acetylamino ) phenyl ] 
pyrimidin - 2 - yl { amino ) 
phenyl ] - 2 , 6 
dichlorobenzamide 

HN 

Lasos NH NH 

18 ??? N - ( 4 - { 2 - [ ( 4 - morpholin - 4 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) acetamide 0 NH 

ZZ 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

33 194 - ( 2 , 4 - dichlorophenyl ) - N 
{ 3 - [ ( 2 - piperidin - 1 - ylethyl ) 
oxy ] phenyl ) pyrimidin 
2 - amine 

V 

20 39 N - [ 3 - { { 4 - [ 4 
( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) 
phenyl ] - 2 - chlorobenzamide HN 

IZ N 

21 ??? N - ( 4 - { 2 - [ ( 3 - morpholin - 4 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) acetamide 

HN 

N 

22 N - ( 4 - { 2 - [ ( 3 - piperidin - 1 
ylphenyl ) amino } pyrimidin 
4 - yl } phenyl ) acetamide 

HN 

NH 



US 8 , 440 , 663 B2 

TABLE 1 - continued 

Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

23 N - [ 3 - { { 4 - 14 
( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) 
phenyl ] - 2 - bromobenzamide HN 

NH 
Br 

24 39 N - [ 3 - { { 4 - [ 4 
( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) 
phenyl ] - 3 - fluorobenzamide HN 

Lang A NH IZ 

25 39 N - [ 3 - { { 4 - [ 4 
( acetylamino ) phenyl ] - 5 
methylpyrimidin - 2 
yl } amino ) phenyl ) - 2 , 6 
dichlorobenzamide 

HN 

N NH 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

26 36 N - ( 4 - { 2 - [ ( 3 - { [ ( 2 , 6 dichlorophenyl ) sulfonyl ] 
amino } phenyl ) amino ] - 5 
methylpyrimidin 
4 - yl } phenyl ) acetamide 

HN 

Date N 

27 HN 39 2 , 6 - dichloro - N - ( 3 - { [ 4 - ( 1H 
indol - 5 - yl ) pyrimidin - 2 
yl ] amino } phenyl ) benzamide 

N IZ 

28 36 N - [ 3 - { { 4 - [ 4 
( acetylamino ) phenyl ] - 5 
fluoropyrimidin - 2 
yl } amino ) phenyl ] - 2 , 6 
dichlorobenzamide 

HN 

Pass NH 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

29 39 N - [ 3 - { { 4 - [ 4 ( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) 
phenyl ] - 2 - methylbenzamide HN 

NH LZ 

30 39 N - [ 3 - { { 4 - [ 4 
( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) 
phenyl ] - 2 , 4 
dichlorobenzamide 

HN 

CI 

31 39 N - [ 3 - { { 4 - [ 4 
( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) 
phenyl ] - 2 , 3 
dichlorobenzamide 

HN 

= 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 

No . Name Structure 

32 39 N - [ 3 - { { 4 - [ 4 
( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) 
phenyl ] - 2 , 5 
dichlorobenzamide 

HN 

NH 

33 N - [ 4 - ( 2 - { [ 4 - ( 4 
ethylpiperazin - 1 
yl ) phenyl ] amino } pyrimidin 
4 - yl ) phenyl ] acetamide HN 

34 34 N - ( 4 - { 2 - [ ( 4 - piperidin - 4 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) acetamide 

HN 

NH 

35 34 N - ( 4 - { 2 - [ ( 2 - methyl - 4 
piperazin - 1 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) acetamide HN 

NH 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 

No . Name Structure 

36 N - ( 4 - { 2 - [ ( 3 
aminophenyl ) amino ] 
pyrimidin - 4 - yl } phenyl ) 
thiophene - 2 - carboxamide NH 

N " NH2 

37 N - ( 4 - { 5 - methyl - 2 - [ ( 3 
morpholin - 4 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) acetamide HN 

N 

38 N - ( 4 - { 2 - [ ( 3 
aminophenyl ) amino ] 
pyrimidin - 4 - yl } phenyl ) - 2 
( phenyloxy ) acetamide HN 

N NH2 

39 N - ( 4 - { 6 - methyl - 2 - [ ( 4 
morpholin - 4 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) acetamide HN 

N 

À 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

40 N - ( 4 - { 2 - [ ( 3 
aminophenyl ) amino ] 
pyrimidin - 4 - yl } phenyl ) - 2 
morpholin - 4 - ylacetamide 

HN 

NH , NH 
41 N - [ 4 - ( 2 - { [ 3 

( methyloxy ) phenyl ] amino } 
pyrimidin - 4 
yl ) phenyl ] acetamide HN 

N N 
42 39 N - [ 3 - { { 4 - [ 4 - ( acetylamino ) . 

2 - chlorophenyl ] pyrimidin - 2 
yl } amino ) phenyl ] - 2 , 6 
dichlorobenzamide IN 

0 cl 

N IL 

43 39 2 , 6 - dichloro - N - { 3 - [ ( 4 
phenylpyrimidin - 2 
yl ) amino [ phenyl } benzamide 

NH 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

44 39 N - [ 3 - { { 4 - [ 4 
( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) 
phenyl ] - 2 , 6 
difluorobenzamide 

HN 

N 

45 39 N - [ 3 - { { 4 - [ 4 
( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) 
phenyl ] 
2 , 4 , 5 - trifluorobenzamide 

HN 

IZ 

46 39 N - [ 3 - { { 4 - [ 4 
( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) 
phenyl ] benzamide HN 
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TABLE 1 - continued 

Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

47 37 N - ( 4 - { 6 - morpholin - 4 - yl - 2 
[ ( 4 - morpholin - 4 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) acetamide 

NN NH 

48 39 N - [ 3 - { { 4 - [ 4 
( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) 
phenyl ] - 3 , 5 
difluorobenzamide 

HN 

?? ZT 

49 39 N - [ 3 - { { 4 - [ 4 
( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) 
phenyl ] - 2 - chloro - 6 - fluoro - 3 
( methyloxy ) benzamide 

HN 

gass CI NH N 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

50 39 N - [ 3 - { { 4 - [ 4 
( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) 
phenyl ] - 2 - chloro - 6 - fluoro - 4 
methylbenzamide 

HN 

Last O 

N N 

51 28 N - ( 4 - { 2 - [ ( 3 - { [ ( 2 , 6 dimethylphenyl ) methyl ] 
amino } phenyl ) amino ] 
pyrimidin - 4 - yl } phenyl ) 
acetamide 

HN 

caso 1 IZ 

52 4 - ( 2 , 4 - dichlorophenyl ) - N 
( 4 - morpholin - 4 
ylphenyl ) pyrimidin - 2 - amine 

53 
hovo 
ago 

4 - ( 2 , 4 - dichlorophenyl ) - N 
{ 3 - [ ( 4 - ethylpiperazin - 1 - yl ) 
carbonyl ] phenyl } pyrimidin 
2 - amine 

29 

M? 
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TABLE 1 - continued 

Can Be 
Made 

Cmpd 
No . Name 

According 
To Synthetic 
Example # : Structure 

54 NH , 39 N - ( 3 - { [ 4 - ( 4 
aminophenyl ) pyrimidin - 2 
yl ] amino } phenyl ) - 2 , 6 
dichlorobenzamide 

EZ 

55 4 - ( 4 - aminophenyl ) - N - ( 4 
morpholin - 4 
ylphenyl ) pyrimidin - 2 - amine 

56 49 4 - [ 4 - ( ethylamino ) phenyl ] - N 
( 4 - morpholin - 4 
ylphenyl ) pyrimidin - 2 - amine 

N - [ 4 - ( 2 - { [ 3 
( methyloxy ) phenyl ] amino } 
pyrimidin - 4 
yl ) phenyl ] acetamide HN 



| | 
US 8 , 440 , 663 B2 

6 
TABLE 1 - continued 

Can Be 
Made 

Cmpd 
No . Name 

According 
To Synthetic 
Example # : Structure 

58 . N - 4 - { 2 - [ [ 4 
aminophenyl ) amino ] 
pyrimidin - 4 - yl } phenyl ) 
acetamide HN 

NH2 

- 
- 

59 ?? N - [ 4 - ( 2 - { [ 4 
( methyloxy ) phenyl ] 
amino } pyrimidin - 4 
yl ) phenyl ] acetamide C KN HN 

N 

60 N - [ 4 - ( 2 - { [ 4 
( methyloxy ) phenyl ] amino } 
pyrimidin - 4 
yl ) phenyl ] acetamide HN 

ON 

N 
40 61 . N - { 4 - 12 - { { 3 - [ 4 - fpyridin - 4 

ylmethyl ) piperazin - 1 
yl ] phenyl } amino ) pyrimidin 
4 - yl ] phenyl } acetamide 

O NH 

2 NH . 
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TABLE 1 - continued 

Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

62 30 N - [ 5 - { { 4 - [ 4 
( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) - 2 
morpholin - 4 - ylphenyl ) - 2 , 6 
dichlorobenzamide 

HN 

NH NH 

63 N - ( 4 - { 5 - fluoro - 2 - [ ( 4 
morpholin - 4 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) acetamide HN top 

64 33 N - ( 4 - { 2 - [ ( 4 - { [ 2 - ( 4 
ethylpiperazin - 1 - yl ) - 2 
oxoethyl ] oxy } phenyl ) amino ] 
pyrimidin - 4 
yl } phenyl ) acetamide 

HN 

N 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

65 29 N - [ 4 - ( 2 - { [ 3 - ( morpholin - 4 
ylcarbonyl ) phenyl ] amino } 
pyrimidin - 4 
yl ) phenyl ] acetamide HN 

cao 
66 31 N - { 3 - { { 4 - [ 4 

( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) - 5 - [ ( 4 
ethylpiperazin - 1 
yl ) carbonyl ] phenyl ) - 2 , 6 
dichlorobenzamide 

HN 

N 

67 4 - [ 4 - ( dimethylamino ) phenyl ] 
N - ( 4 - morpholin - 4 
ylphenyl ) pyrimidin - 2 - amine 

ZI 

68 39 2 , 6 - dichloro - N - ( 3 - { [ 4 - ( 2 , 4 
dichlorophenyl ) pyrimidin - 2 
yl ) amino ) phenyl ) benzamide 

N 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

69 N - ( 4 - { 2 - [ ( 4 - morpholin - 4 
ylphenyl ) amino ] - 5 
( trifluoromethyl ) pyrimidin 
4 - yl } phenyl ) acetamide HN 

N 
70 N - ( 3 - { 2 - [ ( 3 - aminophenyl ) 

amino ] pyrimidin 
4 - yl } phenyl ) thiophene - 2 
carboxamide 

NH NH 

71 39 N - [ 3 - { { 4 - [ 4 
( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) 
phenyl ] - 1 - methylpiperidine 
4 - carboxamide 

HN 

NH N 

72 28 N - { 4 - [ 2 - { { 3 
[ ( phenylmethyl ) amino } 
phenyl } amino ) pyrimidin - 4 
yl ] phenyl } acetamide HN 

NH 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

73 N - ( 4 - { 2 - [ ( 3 
aminophenyl ) amino ] - 5 
methylpyrimidin - 4 
yl } phenyl ) acetamide HN 

V NH 7 

74 N - ( 4 - { 2 - [ ( 3 
aminophenyl ) amino ] - 5 
fluoropyrimidin - 4 
yl } phenyl ) acetamide HN 

- NH2 

75 29 3 - { { 4 - [ 4 - ( acetylamino ) 
phenyl ] pyrimidin 
2 - yl } amino ) - N - ( 2 
ethylphenyl ) benzamide 

N 

N NH 

76 29 3 - { { 4 - [ 4 - ( acetylamino ) 
phenyl ] pyrimidin 
2 - yl } amino ) - N 
( phenylmethyl ) benzamide 

NH 

HN 

HN 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

77 29 N - { 4 - [ 2 - { { 3 - [ ( 4 - cyclo 
pentylpiperazin - 1 - yl ) 
carbonyl ] phenyl } amino ) 
pyrimidin - 4 
yl ] phenyl } acetamide 

) 
C 

HN 

HN 

78 29 N - { 4 - [ 2 - { { 3 - [ ( 4 - phenyl 
piperazin - 1 - yl ) carbonyl ] 
phenyl } amino ) pyrimidin - 4 
yl ] phenyl } acetamide 

NH 

NH 

79 N - ( 3 - { 2 - [ ( 4 - morpholin - 4 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) acetamide 

NT 

N 
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TABLE 1 - continued 

Can Be 
Made 

Cmpd 
No . Name 

According 
To Synthetic 
Example # : Structure 

80 N - ( 2 - { 2 - [ ( 4 - morpholin - 4 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) acetamide 

NH 

81 29 N - { 4 - [ 2 - { { 3 - [ ( 4 - pyrazin - 2 
ylpiperazin - 1 - yl ) carbonyl ] 
phenyl } amino ) pyrimidin - 4 
yl ] phenyl } acetamide 

- NH 

NH 

82 46 N - ( 4 - { 2 - [ ( 3 - { [ 4 - ( 3 - chloro 
phenyl ) piperazin - 1 - yl ] 
carbonyl } phenyl ) amino } 
pyrimidin - 4 
yl } phenyl ) acetamide N 

83 46 3 - ( { 4 - [ 4 - ( acetylamino ) 
phenyl ] pyrimidin - 2 - yl } 
amino ) - N - [ ( 1 - methyl - 1H 
benzimidazol 
2 - yl ) methyl ] benzamide 

NH 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

84 29 3 - { { 4 - [ 4 - ( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) - N 
propylbenzamide 

NH 

/ 

w 

85 29 3 - { { 4 - [ 4 - ( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) - N 
cyclopropylbenzamide 

NH 

N 

NH 

86 29 3 - { { 4 - [ 4 - ( acetylamino ) phenyl ] 
pyrimidin - 2 - yl ) amino ) - N - [ ( 3 
fluorophenyl ) methyl ] benzamide 

HN 

HN 

HN 

87 29 3 - { { 4 - [ 4 - ( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) - N 
( naphthalen - 1 
ylmethyl ) benzamide 

NH 

HN 

HN 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

88 29 3 - { { 4 - [ 4 - ( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) - N - [ 2 
( dimethylamino ) ethyl ] - N 
methylbenzamide 

HN 

893 - { { 4 - [ 4 - ( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) - N - [ ( 2 
methylphenyl ) methyl ] 
benzamide 

- NH 

HN 

HN 

90 29 3 - { { 4 - [ 4 - ( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) - N - [ ( 3 chlorophenyl ) methyl ] 
benzamide HN 

HN 

H 

91 29 3 - { { 4 - [ 4 - ( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) - N - ( 2 
phenylethyl ) benzamide 

NH 

- NH 

HN 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

92 29 N - { 4 - [ 2 - { { 3 - [ ( 4 
methylpiperazin - 1 - yl ) 
carbonyl ] phenyl } amino ) 
pyrimidin - 4 
yl ] phenyl } acetamide 

NH 

NH 

93 29 3 - { { 4 - [ 4 - ( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) - N 
( tetrahydrofuran - 2 
ylmethyl ) benzamide 

NH 

HN 

HN 

94 3 - { { 4 - [ 4 - ( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) - N 
( 3 - ( 2 - oxopyrrolidin - 1 
yl ) propyl ] benzamide 

NH 

HN 

HN 

95 29 29 

Abs 
3 - { { 4 - [ 4 - ( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) - N 
[ ( 38 , 5s , 7s ) 
tricyclo [ 3 . 3 . 1 . 1 ~ 3 , 7 ~ ] 
dec - 1 - yl ] benzamide 

ZI 

NH 



US 8 , 440 , 663 B2 
81 82 

TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

96 29 3 - { { 4 - [ 4 - ( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) - N - [ 2 
( methyloxy ) ethyl ) benzamide 

NH 

97 29 N - [ 4 - ( 2 - { [ 3 - ( 1 , 3 - thiazolidin 
3 - ylcarbonyl ) phenyl ] amino } 
pyrimidin - 4 
yl } phenyl ] acetamide NH 

NH 

98 29 N - { 4 - [ 2 - { { 3 - [ ( 4 - pyridin - 2 
ylpiperazin - 1 - yl ) carbonyl ] 
phenyl } amino - pyrimidin - 4 
yl ] phenyl } acetamide 

NH 

NH 

29 993 - ( - { 4 - [ 4 - ( acetylamino ) 
phenyl ] pyrimidin - 2 - yl } 
amino ) - N - { [ 2 - ( methyloxy ) 
phenyl ] methyl } benzamide 

NH 

HN 

HN 
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TABLE 1 - continued 

Can Be 
Made 

Cmpd 
No . Name 

According 
To Synthetic 
Example # : Structure 

100 3 - { { 4 - [ 4 - ( acetylamino ) 
phenyl ] pyrimidin - 2 - yl } 
amino ) - N - { { 3 - ( methyloxy ) 
phenyl ] methyl } benzamide 

NH 

HN 

HN 

101 29 3 - { { 4 - [ 4 - ( acetylamino ) 
phenyl ] pyrimidin - 2 - yl } 
amino ) - N - [ ( 2 - fluorophenyl ) 
methyl ] benzamide 

N 

orto ay 102 29 3 - { { 4 - [ 4 - ( acetylamino ) 
phenyl ] pyrimidin - 2 - yl } 
amino ) - N - [ ( 4 - fluorophenyl ) 
methyl ] benzamide ?? 

NH 

HN 

103 29 3 - { { 4 - [ 4 - ( acetylamino ) phenyl ] 
pyrimidin - 2 - yl ) amino ) - N 
( 3 , 3 - dimethylbutyl ) benzamide 

Z 

NH 



US 8 , 440 , 663 B2 
& 86 

TABLE 1 - continued 
Can Be 

Made 

Cmpd 
No . Name 

According 
To Synthetic 
Example # : Structure 

104 N - [ 4 - ( 2 - { [ 3 - ( thiomorpholin 
4 - ylcarbonyl ) phenyl ] amino } 
pyrimidin - 4 - yl ) phenyl ] 
acetamide 

NH 

NH 

105 29 3 - { { 4 - ( 4 - acetylamino ) 
phenyl ] pyrimidin - 2 - yl } 
amino ) - N - ( 2 
thienylmethyl ) benzamide 

NH 

106 29 3 - { { 4 - [ 4 - ( acetylamino ) 
phenyl ] pyrimidin - 2 - yl } 
amino ) - N - [ 3 - ( dimethylamino ) 
propyl ] benzamide 

NH 

107 
N 

3 - { { 4 - [ 4 - ( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) - N 
{ [ 2 - ( trifluoromethyl ) 
phenyl ] methyl } benzamide 

HN 

ZT 
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TABLE 1 - continued 

Can Be 
Made 

Cmpd 
No . Name 

According 
To Synthetic 
Example # : Structure 

108 29 3 - { { 4 - [ 4 - ( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) - N - { [ 3 
( trifluoromethyl ) phenyl ] 
methyl } benzamide HN 

HN 

HN 

29 1093 - { { 4 - [ 4 - ( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) - N - { [ 4 
( trifluoromethyl ) phenyl ] 
methyl } benzamide NH 

NH 

HN grat 
110 29 

Z 

3 - { { 4 - [ 4 - ( acetylamino ) 
phenyl ] pyrimidin - 2 - yl } 
amino ) - N - [ ( 2 , 4 - difluoro 
phenyl ) methyl ] benzamide 

RE N 

HN . 

NH 

F 

111 3 - { { 4 - [ 4 - ( aceylamino ) 
phenyl ] pyrimidin 
2 - yl ] amino ) - N - ethyl - N 
methylbenzamide 
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TABLE 1 - continued 

Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

112 3 - { { 4 - [ 4 - ( acetylamino ) 
phenyl ] pyrimidin 
2 - yl } amino ) - N - { { 4 [ ( trifluoromethyl ) oxy ] 
phenyl } methyl ) benzamide 

NH 

- NH 

HN 

113 20 N - { 4 - [ 2 - { { 3 - [ ( 4 
acetylpiperazin - 1 - yl ) carbonyl ] 
phenyl } amino ) pyrimidin - 4 
yl ] phenyl } acetamide 

NH 

NH 

114 29 3 - { { 4 - [ 4 - ( acetylamino ) 
phenyl ] pyrimidin - 2 - yl } 
amino ) - N - ( cyclopropyl 
methyl ) benzamide maar NH 

- NH 

NH 
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TABLE 1 - continued 

Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

115 3 - { { 4 - [ 4 - ( acetylamino ) 
phenyl ] pyrimidin - 2 - yl } 
amino ) - N - [ 2 - ( 2 - fluorophenyl ) 
ethyl ] benzamide IZ 

NH 

www . 

116 29 N - [ 4 - ( 2 - { [ 3 - ( pyrrolidin - 1 
ylcarbonyl ) phenyl ] amino } 
pyrimidin - 4 
yl ) phenyl ] acetamide 

HN 

HN 

117 29 N - { 4 - [ 2 - { { 3 - [ ( 4 - pyrimidin 
2 - ylpiperazin - 1 
yl ) carbonyl ] phenyl } amino ) 
pyrimidin - 4 
yl ] phenyl } acetamide 

NH 

NH 

WY 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

118 32 N - methyl - N - ( 4 - { 2 - [ ( 4 
morpholin - 4 - ylphenyl ) 
amino ] pyrimidin 
4 - yl } phenyl ) acetamide 

IZ 

119 N - ( 4 - { 2 - [ ( 4 - morpholin - 4 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) benzamide 

HN 

NH 
120 N - [ 4 - ( 2 - { [ 3 - ( 1 , 3 - dioxan - 2 

yl ) phenyl ] amino } pyrimidin 
4 - yl ) phenyl ] acetamide 

HN 

121 22 N - [ 4 - ( 2 - { [ 3 - ( morpholin - 4 
ylmethyl ) phenyl ] amino } 
pyrimidin - 4 
yl ) phenyl ] acetamide HN 

cao EZ 
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TABLE 1 - continued 

Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

122 N - { 4 - [ 2 - { { 3 - [ ( 4 
ethylpiperazin - 1 - yl ) methyl ] 
phenyl } amino ) pyrimidin - 4 
yl ] phenyl } acetamide 

N 

IZ 

123 39 N - [ 3 - { { 4 - [ 4 - ( acetylamino ) 
phenyl ] pyrimidin - 2 - yl } amino ) 
phenyl ] - 3 - [ ( 2 - morpholin - 4 
ylethyl ) oxy ] benzamide HN 

124 29 4 - [ 4 - ( methylamino ) phenyl ] 
N - ( 4 - morpholin - 4 
ylphenyl ) pyrimidin - 2 - amine 

HN 

N 

125 N - [ 4 - ( 2 - { [ 4 - ( 4 - acetyl 
piperazin - 1 - yl ) phenyl ] amino } 
pyrimidin - 4 - yl ) phenyl ] 
acetamide HN 

foot NH 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

126 N - ( 4 - { 2 - [ ( 3 - amino - 2 , 4 , 5 , 6 
tetrafluorophenyl ) amino ] 
pyrimidin - 4 
yl } phenyl ) acetamide HN ? 

Fa F 

N NH2 

127 N - ( 4 - { 2 - [ ( 3 - { [ 4 - ( 2 fluorophenyl ) piperazin - 1 
yl ] carbonyl } phenyl ) amino ] 
pyrimidin - 4 
yl } phenyl ) acetamide 

NH 

NH agaman 
128 29 3 - { { 4 - [ 4 - ( acetylamino ) phenyl ] 

pyrimidin - 2 - yl } amino ) - N - [ 2 
( phenyloxy Jethyl ] benzamide 

NH 

HN 

HN 
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TABLE 1 - continued 

Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

29 129 methyl 1 - { [ 3 - { { 4 - [ 4 - ( acetyl 
amino ) phenyl ] pyrimidin - 2 
yl } amino ) phenyl ] carbonyl } 
piperidine - 4 - carboxylate 

HN 

HN 

130 20 N - [ 4 - ( 2 - { [ 3 - { { 4 - [ 3 
( methyloxy ) phenyl ] piperazin 
1 - yl } carbonyl ) phenyl ] amino } 
pyrimidin - 4 
yl ) phenyl ] acetamide 

HN 

HN 

131 29 3 - { { 4 - [ 4 - ( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) - N - 2 
[ 2 - ( methyloxy ) phenyl ] ethyl } 
benzamide NH 

NH 

HN 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

132 29 N - [ 4 - ( 2 - { [ 3 - ( 1 , 3 - dihydro 
2H - isoindol - 2 - ylcarbonyl ) 
phenyl ] amino } pyrimidin - 4 
yl ) phenyl ] acetamide 

HN 

HN 

133 29 3 - { { 4 - [ 4 - ( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) - N 
( biphenyl - 4 
ylmethyl ) benzamide 

- NH 

HN 

HN 

134 N - ( 4 - { 2 - [ ( 3 - { [ 4 - ( phenyl 
carbonyl ) piperazin - 1 
yl ] carbonyl } phenyl ) amino } 
pyrimidin - 4 
yl } phenyl ) acetamide 

HN 

HN 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

135 29 N - [ 4 - ( 2 - { [ 3 - { { 4 - [ 4 
( methyloxy ) phenyl ] piperazin 
1 - yl } carbonyl ) phenyl ] amino } 
pyrimidin - 4 
yl ) phenyl ] acetamide 

IN 

HN 

136 20 3 - { { 4 - [ 4 - ( acetylamino ) 
phenyl ] pyrimidin - 2 - yl } 
amino ) - N - methyl - N - { [ 2 
( methyloxy ) phenyl ] methyl } 
benzamide 

HN 

HN 

137 29 3 - { { 4 - [ 4 - ( acetylamino ) 
phenyl ] pyrimidin - 2 - yl } 
amino ) - N - [ ( 2 - fluorophenyl ) 
methyl ] - N - methylbenzamide 

NH 
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TABLE 1 - continued 

Can Be 
Made 

Cmpd 
No . Name 

According 
To Synthetic 
Example # : Structure 

138 3 - { { 4 - [ 4 - ( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) 
N - ( diphenylmethyl ) benzamide 

NH 

N 

NH 

139 29 3 - { { 4 - [ 4 - ( acetylamino ) 
phenyl ] pyrimidin - 2 - yl } 
amino ) - N - ( 2 - pyridin - 2 
ylethyl ) benzamide - NH 

NH 

HN 

140 29 3 - { { 4 - [ 4 - ( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) - N 
( pyridin - 2 - ylmethyl ) 
benzamide 

NH 

HN 

HN 

141 3 - { { 4 - [ 4 - ( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) - N - [ 2 
( 2 - chlorophenyl ) ethyl ] 
benzamide 

NH 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 

No . Name Structure 

142 N - [ 4 - ( 2 - { [ 4 - ( 4 - ethylpiperazin 
1 - yl ) phenyl ] amino } - 5 
fluoropyrimidin - 4 - yl ) phenyl ] 
acetamide HN 

N 
143 23 Nº - [ 3 - ( 1H - imidazol - 1 - yl ) 

propyl ] - N - ( 4 - { 2 - [ ( 4 
morpholin - 4 - ylphenyl ) amino ] 
pyrimidin - 4 - yl } phenyl ) 
glycinamide 

HN 
HN 

144 23 N - ( 4 - { 2 - [ ( 4 - morpholin - 4 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) - N2 - ( 2 - pyridin 
3 - ylethyl ) glycinamide HN 

145 29 3 - { { 4 - [ 4 - ( acetylamino ) 
phenyl ] pyrimidin - 2 - yl } 
amino ) - N - ( pyridin 
3 - ylmethyl ) benzamide 

NH 

HN 

HN 
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TABLE 1 - continued 

Can Be 
Made 

Cmpd 
No . Name 

According 
To Synthetic 
Example # : Structure 

146 3 - { { 4 - [ 4 - ( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) - N 
( pyridin - 4 - ylmethyl ) 
benzamide 

NH 

HN 

HN 

147 29 3 - { { 4 - [ 4 - ( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) - N 
methyl - N - ( phenylmethyl ) 
benzamide 

HN 

HN 

148 29 3 - { { 4 - [ 4 - ( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) - N 
cyclopentylbenzamide 

NH 
NH Segon 

149 29 
N 

3 - { { 4 - [ 4 - ( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) - N 
[ ( 2 - chlorophenyl ) methyl ] 
benzamide 

HN . 

À 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 

No . Name Structure 

150 29 3 - ( { 4 - [ 4 - ( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) - N 
[ ( 4 - chlorophenyl ) methyl ] 
benzamide NH 

NH 

HN 

151 29 3 - { { 4 - [ 4 - ( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) - N 
( furan - 2 - ylmethyl ) benzamide 

NH 

HN 

HN 

152 29 3 - { { 4 - [ 4 - ( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) - N - { [ 4 
( methyloxy ) phenyl ] methyl } 
benzamide 

NH 

HN 

HN 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

153 29 N - [ 4 - ( 2 - { [ 3 - { { 4 - [ 2 
( methyloxy ) phenyl ] piperazin 
1 - yl } carbonyl ) phenyl ] amino } 
pyrimidin - 4 
yl } phenyl ] acetamide 

NH 

NH 

154 29 3 - { { 4 - [ 4 - acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) - N - [ 3 
( methyloxy ) propyl ] benzamide 

NH 

155 29 Abs 

H 04 
N - ( 4 - { 2 - [ ( 3 - { [ ( 2R , 6S ) - 2 , 6 dimethylmorpholin - 4 
yl ] carbonyl } phenyl ) amino ] 
pyrimidin - 4 - yl } phenyl ) 
acetamide Gaman HN 

HN 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

156 29 3 - { { 4 - [ 4 - ( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) - N - [ ( 6 
chloropyridin - 3 
yl ) methyl ] benzamide NH 

- NH 

HN 

157 29 3 - { { 4 - [ 4 - ( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) - N 
butylbenzamide 

NH 

158 29 N - ( 4 - { 2 - [ ( 3 - { [ 4 - ( 2 - chloro 
phenyl ) piperazin - 1 - yl ] 
carbonyl } phenyl ) amino ] 
pyrimidin - 4 
yl } phenyl ) acetamide 

NH 

NH Qgamas . 
159 29 3 - { { 4 - [ 4 - ( acetylamino ) phenyl ] 

pyrimidin - 2 - yl } amino ) - N 
ethyl - N - [ 2 - ( methyloxy ) ethyl ] 
benzamide 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

160 35 N - ( 4 - ( 2 - ( 3 - ( 3 - morpholino 
propoxy ) phenylamino ) 
pyrimidin - 4 - yl ) phenyl ) 
acetamide HN 

NH 
161 33 N - ( 4 - ( 2 - ( 3 - ( 2 - ( dimethyl 

amino ) ethoxy ) phenylamino ) 
pyrimidin - 4 
yl ) phenyl ) acetamide IN 

39 N - [ 3 - { { 4 - [ 4 - ( acetylamino ) 
phenyl ] - 5 - methylpyrimidin - 2 
yl } amino ) phenyl ] - 2 , 6 
dimethylbenzamide HN 

NH 

163 3 N - [ 4 - ( 2 - { [ 4 - ( phenyloxy ) 
phenyl ] amino } pyrimidin - 4 
yl ) phenyl ] acetamide 

HN 

IZ 
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TABLE 1 - continued 

Can Be 
Made 

Cmpd 
No . Name 

According 
To Synthetic 
Example # : Structure 

164 NA 4 - ( 4 - aminophenyl ) - N - [ 4 
( phenyloxy ) phenyl ] pyrimidin 
2 - amine 

LZ 

165 N - { 4 - [ 2 - { { 4 - [ ( phenyl 
methyl ) oxylphenyl } amino ) 
pyrimidin - 4 - yl ] phenyl ) 
acetamide HN 

. 

A NH 
166 NH 4 - ( 4 - aminophenyl ) - N - 13 

( morpholin - 4 - ylsulfonyl ) 
phenyl ] pyrimidin - 2 - amine 

N 

o = o = 0 

167 N - ( 4 - { 2 - [ ( 3 , 5 - dimorpholin 
4 - ylphenyl ) amino ] - 5 
fluoropyrimidin - 4 
yl } phenyl ) acetamide HN 

EZ 
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TABLE 1 - continued 

Can Be 
Made 

Cmpd 
No . Name 

According 
To Synthetic 
Example # : Structure 

168 N - { 4 - [ 2 - { { 4 - [ 4 - ( phenyl 
methyl ) piperazin - 1 - yl ] phenyl } 
amino ) pyrimidin 
4 - yl ] phenyl } acetamide 

NH 

NH 

169 49 N - ( 4 - { 2 - [ ( 4 - { 4 - [ ( 5 - methyl 
3 - phenylisoxazol - 4 
yl ) methyl ] piperazin - 1 
yl } phenyl ) amino ] pyrimidin 
4 - yl } phenyl ) acetamide 

170 40 N - ( 4 - { 2 - [ ( 4 - { 4 - [ ( 5 - methyl 
1 - phenyl - 1 H - pyrazol - 4 
yl ) methyl ] piperazin - 1 
yl } phenyl ) amino ] pyrimidin 
4 - yl } phenyl ) acetamide 

22 
HN 

HN 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

171 49 N - ( 4 - { 2 - [ ( 4 - { 4 - [ ( 2 - phenyl 
1 , 3 - thiazol - 4 - yl ) methyl ] 
piperazin - 1 - yl } phenyl ) 
amino ] pyrimidin 
4 - yl } phenyl ) acetamide 

HN 

HN 

172 49 N - [ 4 - ( 2 - { [ 4 - ( 4 - { [ 6 
( phenyloxy ) pyridin - 3 
yl ] methyl { piperazin - 1 
yl ) phenyl ] amino } pyrimidin 
4 - yl ) phenyl ] acetamide 

NH 

NH 

173 49 N - { 4 - [ 2 - { { 4 - [ 4 - ( cyclohexyl 
methyl ) piperazin - 1 - yl ] phenyl } 
amino ) pyrimidin 
4 - yl ] phenyl } acetamide 

NH 

NH 
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TABLE 1 - continued 
Can Be 

Made 

Cmpd 
No . Name 

According 
To Synthetic 
Example # : Structure 

174 49 Abs N - ( 4 - { 2 - [ ( 4 - { 4 - [ ( 18 , 4S ) 
bicyclo [ 2 . 2 . 1 ] hept - 5 - en - 2 
ylmethyl ] piperazin - 1 
yl } phenyl ) amino } pyrimidin 
4 - yl } phenyl ) acetamide 

175 N - [ 4 - ( 2 - { [ 4 - ( 4 - pentyl 
piperazin - 1 - yl ) phenyl ] amino } 
pyrimidin - 4 - yl ) phenyl ] 
acetamide 

HN 

N7 

HN 

176 49 N - ( 4 - { 2 - [ ( 4 - { 4 - [ ( 2 
chlorophenyl ) methyl ] 
piperazin - 1 - yl } phenyl ) 
amino ] pyrimidin 
4 - yl } phenyl ) acetamide 

N 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

177 49 N - [ 4 - ( 2 - { [ 4 - ( 4 - { [ 3 , 5 
bis ( methyloxy ) phenyl ] methyl ] 
piperazin - 1 - yl ) phenyl ] 
amino } pyrimidin 
4 - yl ) phenyl ] acetamide 

HN 

HN 

178 N - ( 4 - { 2 - [ ( 4 - { 4 - [ ( 4 - fluoro 
phenyl ) methyl ] piperazin - 1 
yl ] phenyl ) amino ] pyrimidin 
4 - yl } phenyl ) acetamide 

HN 

HN 

179 49 N - ( 4 - { 2 - [ ( 4 - { 4 - [ ( 1 - methyl 
1H - pyrrol - 2 - yl ) methyl ] 
piperazin - 1 - yl } phenyl ) amino ] 
pyrimidin - 4 - yl } phenyl ) 
acetamide 

ZN 

N NH 
180 49 N - ( 4 - { 2 - [ ( 4 - { 4 - [ ( 2 , 4 

dichlorophenyl ) methyl ] 
piperazin - 1 - yl } phenyl ) amino ] 
pyrimidin - 4 - yl } phenyl ) 
acetamide 
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TABLE 1 - continued 

Can Be 

Made 

Cmpd 
No . Name 

According 
To Synthetic 
Example # : Structure 

181 49 N - { 4 - [ 2 - { { 4 - [ 4 - ( 9H - fluoren 
2 - ylmethyl ) piperazin - 1 
yl ] phenyl } amino ) pyrimidin 
4 - yl ] phenyl ) acetamide NH 

NH 

182 49 N - ( 4 - { 2 - [ ( 4 - { 4 - [ ( 3 - methyl 
2 - thienyl ) methyl ] piperazin 
1 - yl } phenyl ) amino ] pyrimidin 
4 - yl } phenyl ) acetamide 

7 

NH 

183 49 N - ( 4 - { 2 - [ ( 4 - { 4 - [ ( 5 
ethylfuran - 2 - yl ) methyl ] 
piperazin - 1 - yl } phenyl ) 
amino ] pyrimidin 
4 - yl } phenyl ) acetamide 

NH 
184 49 N - ( 4 - { 2 - [ ( 4 - { 4 - [ ( 3 - { [ 4 - ( 1 , 1 

dimethylethyl ) phenyl ] oxy } 
phenyl ) methyl ] piperazin - 1 
yl } phenyl ) amino ] pyrimidin 
4 - yl } phenyl ) acetamide 

NH 
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TABLE 1 - continued 

Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

185 N - { 4 - [ 2 - { { 4 - [ 4 - ( 3 - thienyl 
methyl ) piperazin - 1 - yl ] 
phenyl } amino ) pyrimidin 
4 - yl ] phenyl } acetamide HN 

186 49 methyl 4 - { { 4 - [ 4 - ( { 4 - [ 4 
( acetylamino ) phenyl ] 
pyrimidin - 2 - yl } amino ) phenyl ] 
piperazin - 1 - yl } methyl ) 
benzoate 

NH 

- NH 

187 40 N - ( 4 - { 2 - [ ( 4 - { 4 - [ 3 
( methylthio ) propyl ] piperazin 
1 - yl } phenyl ) amino ] pyrimidin 
4 - yl } phenyl ) acetamide 

HN 
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TABLE 1 - continued 

Can Be 
Made 

Cmpd 
No . Name 

According 
To Synthetic 
Example # : Structure 

188 49 N - ( 4 - { 2 - [ ( 4 - { 4 - [ ( 4 - { [ 3 
( dimethylamino ) propyl ] oxy } 
phenyl ) methyl ] piperazin - 1 
yl } phenyl ) amino ] pyrimidin 
4 - yl } phenyl ) acetamide 

?? 

- NH 

189 40 N - [ 4 - ( 2 - { [ 4 - ( 4 - { 2 - [ ( phenyl 
methyl ) oxy Jethyl } piperazin - 1 
yl ) phenyl ] amino } pyrimidin 
4 - yl ) phenyl ] acetamide 

HN 

HN 
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TABLE 1 - continued 

Can Be 
Made 

Cmpd 
No . Name 

According 
To Synthetic 
Example # : Structure 

190 N - ( 4 - { 2 - [ ( 4 - { 4 - [ ( 2 - chloro 
quinolin - 3 - yl ) methyl ] 
piperazin - 1 - yl } phenyl ) 
amino ] pyrimidin 
4 - yl } phenyl ) acetamide 

NH 

NAN 

NH 

191 N - ( 4 - { 2 - [ ( 4 - { 4 - [ ( 4 - chloro 
2 , 6 - dimethylphenyl ) sulfonyl ] 
piperazin - 1 - yl } phenyl ) amino ] 
pyrimidin - 4 - yl } phenyl ) 
acetamide 

NH 

NH 

192 3 N - { 1 - [ 4 - ( { 4 - [ 4 - ( acetylamino ) 
phenyl ] pyrimidin - 2 - yl } amino ) 
phenyl ] pyrrolidin - 3 - yl } 
acetamide HN 

NH 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

193 23 N2 - [ 3 - ( 4 - methylpiperazin - 1 
yl ) propyl ] - N - ( 4 - { 2 - [ ( 4 
morpholin - 4 - ylphenyl ) amino } 
pyrimidin - 4 - yl } phenyl ) 
glycinamide HN 

NH 
194 23 N2 - ( 1 - methylpiperidin - 4 - yl ) 

N - ( 4 - { 2 - [ ( 4 - morpholin - 4 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) glycinamide 

EZ 
HN 

N 

IZ 

195 33 N - { 4 - [ 2 - { { 4 - [ ( pyridin - 4 
ylmethyl ) oxy ] phenyl } amino ) 
pyrimidin - 4 
yl ] phenyl } acetamide HN 

N 
196 28 N - ( 4 - { 2 - [ ( 4 - { [ 2 - ( methyloxy ) 

ethyl ) amino } phenyl ) amino ] 
pyrimidin - 4 
yl } phenyl ) aceamide 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

1972 - ( dimethylamino ) - N - ( 4 - ( 2 
( 4 - morpholinophenylamino ) 
pyrimidin - 4 
yl ) phenyl ) acetamide HN 

IZ 

198 12 N - ( 4 - { 2 - [ ( 4 - morpholin - 4 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) furan - 2 
carboxamide HN 

12 1992 - ( methyloxy ) - N - ( 4 - { 2 - [ ( 4 
morpholin - 4 - ylphenyl ) amino ] 
pyrimidin - 4 - yl } phenyl ) 
acetamide HN 

NH 
200 12 N - ( 4 - { 2 - [ ( 4 - morpholin - 4 - yl 

phenyl ) amino ] pyrimidin - 4 - yl } 
phenyl ) cyclobutane 
carboxamide HN 

NH 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

201 13 N - ( 4 - { 2 - [ ( 4 - morpholin - 4 
ylphenyl ) amino } pyrimidin 
4 - yl } phenyl ) azetidine - 3 
carboxamide HN 

NH 

202 13 N - ( 4 - { 2 - [ ( 4 - morpholin - 4 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) piperidine - 2 
carboxamide HN 

N 
203 13 N - ( 4 - { 2 - [ ( 4 - morpholin - 4 

ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) piperidine - 3 
carboxamide HN NH 

N 
204 ?? N - [ 4 - ( 2 - { [ 4 - ( dimethylamino ) 

phenyl } amino } pyrimidin - 4 
yl ) phenyl ] acetamide 

HN 

N 

N 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 

No . Name Structure 

205 N - ( 4 - { 2 - [ ( 4 - chlorophenyl ) 
amino ] pyrimidin - 4 - yl } 
phenyl ) acetamide 

HN 

< 

206 28 N - ( 4 - { 2 - [ ( 3 - { [ ( 2 - fluoro 
phenyl ) methyl ) amino } phenyl ) 
amino ] pyrimidin - 4 
yl } phenyl ) acetamide HN 

N ZZ 

207 13 N - ( 4 - { 2 - [ ( 4 - morpholin - 4 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) piperidine - 4 
carboxamide HN 

NH 

NH 
208 14 2 - amino - N - ( 4 - ( 2 - ( 4 

morpholinophenylamino ) 
pyrimidin - 4 
yl ) phenyl ) propanamide HN 

NH2 

N 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

209 14 N - ( 4 - { 2 - [ ( 4 - morpholin - 4 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) glycinamide 

HN 

ZI 

210 13 N - ( 4 - { 2 - [ ( 4 - morpholin - 4 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) morpholine - 2 
carboxamide HN NH 

211 13 N2 - methyl - N - ( 4 - { 2 - [ ( 4 
morpholin - 4 - ylphenyl ) amino ] 
pyrimidin - 4 - yl } phenyl ) 
glycinamide HN 

N 
212 13 N - ( 4 - { 2 - [ ( 4 - morpholin - 4 

ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) - beta 
alaninamide HN NH2 

N 
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TABLE 1 - continued 

Can Be 

Made 

Cmpd 
No . Name 

According 
To Synthetic 
Example # : Structure 

213 N - ( 4 - { 2 - [ ( 4 - morpholin - 4 
ylphenyl ) amino ] pyrimidin - 4 
yl } phenyl ) phenylalaninamide 

HN 

NH , 

NH 

214 N - [ 4 - ( 2 - { [ 4 - ( 3 - oxopiperazin 
1 - yl ) phenyl ] amino } pyrimidin 
4 - yl ) phenyl ] acetamide 

HN 

NH 

' N 

215 49 N - [ 4 - ( 2 - { [ 4 - ( 4 - { [ 5 - ( 3 
chlorophenyl ) furan - 2 
yl ] methyl } piperazin - 1 
yl ) phenyl ) amino } pyrimidin 
4 - yl ) phenyl ] acetamide 

CI 
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TABLE 1 - continued 

Can Be 

Made 

Cmpd 
No . Name 

According 
To Synthetic 
Example # : Structure 

216 49 N - [ 4 - ( 2 - { [ 4 - ( 4 - { [ 4 - fluoro - 2 
( trifluoromethyl ) phenyl ] 
methyl } piperzin - 1 
yl ) phenyl ] amino ) pyrimidin 
4 - yl ) phenyl ] acetamide N 

217 49 N - [ 4 - ( 2 - { [ 4 - ( 4 - { [ 4 - ( 1H 
imidazol - 1 - yl ) phenyl ] methyl } 
piperazin - 1 - yl ) phenyl ] amino } 
pyrimidin - 4 - yl ) phenyl ] aceta 
mide 

- NH 

- NH 

218 49 ZIT N - [ 4 - ( 2 - { [ 4 - ( 4 - { [ 2 , 5 
bis ( trifluoromethyl ) phenyl ] 
methyl } piperazin - 1 - yl ) 
phenyl ] amino } pyrimidin 
4 - yl ) phenyl ] acetamide 
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TABLE 1 - continued 

Can Be 
Made 

Cmpd 
No . Name 

According 
To Synthetic 
Example # : Structure 

219 49 N - ( 4 - { 2 - [ ( 4 - { 4 - [ ( 2 , 6 
dimethylphenyl ) methyl ] 
piperazin - 1 - yl } phenyl ) 
amino ] pyrimidin 
4 - yl } phenyl ) acetamide 

HN 

HN 

220 49 N - ( 4 - { 2 - [ ( 4 - { 4 - [ ( 2 , 3 
dimethylphenyl ) methyl ] 
piperazin - 1 - yl } phenyl ) 
amino } pyrimidin - 4 - yl } 
phenyl ) acetamide 

HN 

HN 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

221 49 N - [ 4 - ( 2 - { [ 4 - ( 4 - { [ 2 , 4 bis ( ethyloxy ) phenyl ] methyl } 
piperazin - 1 - yl ) phenyl ] amino } 
pyrimidin - 4 - yl ) phenyl ] 
acetamide 

NH 

NH 

222 N - [ 4 - ( 2 - { [ 4 - ( 4 - { [ 3 
( ethyloxy ) phenyl ] methyl } 
piperazin - 1 - yl ) phenyl ] amino } 
pyrimidin - 4 - yl ) phenyl ] 
acetamide 

NH 

NH 

223 40 N - { 4 - [ 2 - { { 4 - [ 4 - ( 2 , 2 ' - bithien 
5 - ylmethyl ) piperazin - 1 
yl ] phenyl } amino ) pyrimidin 
4 - yl ] phenyl } acetamide 

N 
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TABLE 1 - continued 

Can Be 
Made 

Cmpd 
No . Name 

According 
To Synthetic 
Example # : Structure 

224 49 N - [ 4 - ( 2 - { [ 4 - ( 4 - { [ 4 - ( 2 
thienyl ) phenyl ] methyl } 
piperazin - 1 - yl ) phenyl ] amino } 
pyrimidin - 4 - yl ) phenyl ] 
acetamide 

225 49 N - ( 4 - { 2 - [ ( 4 - { 4 - [ ( 4 
cyanophenyl ) methyl ] 
piperazin - 1 - yl } phenyl ) amino ] 
pyrimidin - 4 - yl } phenyl ) 
acetamide LZ tana 

226 49 N - [ 4 - ( 2 - { [ 4 - ( 4 - { [ 2 , 5 
bis ( methyloxy ) phenyl ] 
methyl } piperazin - 1 
yl ) phenyl ) amino } pyrimidin 
4 - yl ) phenyl ] acetamide 

NH 

NH 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

227 49 N - { 4 - [ 2 - { { 4 - [ 4 - ( 2 , 2 
diphenylethyl ) piperazin - 1 
yl ] phenyl } amino ) pyrimidin 
4 - yl ] phenyl } acetamide 

HN 

? 

HN 

228 49 N - { 4 - [ 2 - { { 4 - [ 4 - ( 1H - pyrrol 
2 - ylmethyl ) piperazin - 1 
yl ] phenyl } amino ) pyrimidin 
4 - yl ] phenyl } acetamide HN 

IZ NH 
229 N - { 4 - [ 2 - ( 1H - indazol - 6 

ylamino ) - 5 - methylpyrimidin 
4 - yl ] phenyl } acetamide 

HN 

NH ZI 

230 3 N - { 4 - [ 2 - ( 1H - indol - 5 
ylamino ) - 5 - methylpyrimidin 
4 - yl ] phenyl } acetamide 

HN 

NH 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

231 22 N - [ 4 - ( 2 - { [ 4 - ( morpholin - 4 
ylmethyl ) phenyl ) amino } 
pyrimidin - 4 - yl ) phenyl ] 
acetamide 

N 

232 28 N - ( 4 - { 2 - [ ( 3 - { [ ( 3 
fluorophenyl ) methyl ] amino } 
phenyl ) amino ] pyrimidin - 4 
yl } phenyl ) acetamide HN 

N N 

233 28 N - ( 4 - { 2 - [ ( 3 - { [ ( 4 
fluorophenyl ) methyl ) amino } 
phenyl ) amino ] pyrimidin - 4 
yl } phenyl ) acetamide HN 

dona , N IZ 

F 
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TABLE 1 - continued 

Can Be 
Made 

Cmpd 
No . Name 

According 
To Synthetic 
Example # : Structure 

234 4 - [ 4 - ( { 4 - [ 4 - ( acetylamino ) 
phenyl ] pyrimidin - 2 - yl } amino ) 
phenyl ] - N - ethylpiperazine - 1 
carboxamide 

N NH 

IZ 

235 36 N - { 4 - [ 2 - { { 4 - [ 4 - ( ethylsulfonyl ) 
piperazin - 1 - yl ] phenyl } amino ) 
pyrimidin - 4 - yl ] phenyl } 
acetamide HN 

LZ 

236 ??? N - { 4 - [ 2 - ( 1H - indazol - 5 
ylamino ) - 5 - methylpyrimidin 
4 - yl ] phenyl } acetamide 

HN 

NH 
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TABLE 1 - continued 
Can Be 
Made 

Cmpd 
No . Name 

According 
To Synthetic 
Example # : Structure 

237 49 N - [ 4 - ( 2 - { [ 4 - ( 4 - propyl 
piperazin - 1 - yl ) phenyl ] amino } 
pyrimidin - 4 - yl ) phenyl ] 
acetamide 

HN 

HN 

238 49 N - [ 4 - ( 2 - { [ 4 - ( 4 - butylpiperazin 
1 - yl ) phenyl ] amino } pyrimidin 
4 - yl ) phenyl ] acetamide 

HN 

HN 

239 49 N - { 4 - [ 2 - { { 4 - [ 4 - ( cyclopro 
pylmethyl ) piperazin - 1 
yl ] phenyl } amino ) pyrimidin 
4 - yl ] phenyl } acetamide NH 

Na 

NH 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

240 16 4 - [ 4 - ( methylsulfonyl ) phenyl ] 
N - ( 4 - morpholin - 4 - ylphenyl ) 
pyrimidin - 2 - amine 

N 

241 ethyl N - [ 4 - ( { 4 - [ 4 - ( acetyl 
amino ) phenyl ] pyrimidin - 2 
yl } amino ) phenyl ] - N 
methylglycinate HN 

242 4 - 3 - ( methylsulfonyl ) phenyl ] 
N - ( 4 - morpholin - 4 
ylphenyl ) pyrimidin - 2 - amine 

NH 

243 4 - [ 4 - ( methylthio ) phenyl ] - N 
( 4 - morpholin - 4 
ylphenyl ) pyrimidin - 2 - amine 

IZ 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

244 3 N - ( 4 - 2 - [ ( 4 - cyclohexyl 
phenyl ) amino ] pyrimidin - 4 
yl } phenyl ) acetamide 

HN 

245 28 N - { 4 - [ 2 - { { 4 - [ ( tetrahydro 
furan - 2 - ylmethyl ) amino ] 
phenyl } amino ) pyrimidin - 4 
yl ] phenyl } acetamide HN 

NH 

246 28 N - { 4 - [ 2 - { { 4 - [ ( phenylmethyl ) 
amino ] phenyl } amino ) 
pyrimidin - 4 
yl ] phenyl } acetamide HN 

247 ?? N - [ 4 - ( 2 - { [ 4 - ( acetylamino ) 
phenyl ] amino } pyrimidin - 4 
yl ) phenyl ] acetamide 

HN 
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TABLE 1 - continued 

Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

17 248 methyl ( 4 - { 2 - [ ( 4 - morpholin 
4 - ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) carbamate 

HN 

' N 

N 
249 17 1 - ethyl - 3 - ( 4 - { 2 - [ ( 4 

morpholin - 4 - ylphenyl ) amino ] 
pyrimidin - 4 - yl } phenyl ) urea 

HN À 

NH 
250 ethyl 1 - [ 4 - ( { 4 - [ 4 - ( acetyl 

amino ) phenyl ] pyrimidin - 2 
yl } amino ) phenyl ] piperidine 
3 - carboxylate HN 

251 3 ethyl [ 4 - { { 4 - [ 4 - ( acetyl 
amino ) phenyl ] pyrimidin - 2 
yl } amino ) phenyl ] acetate 

HN 

. 

A 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

252 4 - [ 4 - ( methyloxy ) phenyl ] - N 
( 4 - morpholin - 4 
ylphenyl ) pyrimidin - 2 - amine 

NH 

253 4 - [ 3 - ( methyloxy ) phenyl ] - N 
( 4 - morpholin - 4 
ylphenyl ) pyrimidin - 2 - amine 

IZ 

254 HN 4 - ( 1H - indol - 5 - yl ) - N - ( 4 
morpholin - 4 
ylphenyl ) pyrimidin - 2 - amine 

IZ 

255 NH2 23 2 - [ ( 2 - amino - 2 - oxoethyl ) 
amino ] - N - ( 4 - { 2 - [ ( 4 
morpholin - 4 - ylphenyl ) amino ] 
pyrimidin - 4 - yl } phenyl ) 
acetamide 

NH 
HN 

IZ 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

256 12 2 - morpholin - 4 - yl - N - ( 4 - 2 
[ ( 4 - morpholin - 4 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) acetamide 

HN 

N 
257 2 , 6 - dichloro - N - { 3 - [ ( 4 - { 4 

[ ( cyclopropylcarbonyl ) amino ] 
phenyl } pyrimidin - 2 
yl ) amino ] phenyl } benzamide HN 

IZ 

258 N2 - ( 2 - aminoethyl ) - N - 2 - - 
methyl - N - ( 4 - { 2 - [ ( 4 
morpholin - 4 - ylphenyl ) amino ] 
pyrimidin 
4 - yl } phenyl ) glycinamide 

HN NH2 

259 23 N - ( 4 - { 2 - [ ( 4 - morpholin - 4 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) - N2 - 1H 
pyrazol - 5 - ylglycinamide HN 

HN 

N 
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TABLE 1 - continued 

Can Be 
Made 

Cmpd 
No . Name 

According 
To Synthetic 
Example # : Structure 

260 phenylmethyl N - { 2 - [ ( 4 - { 2 
[ ( 4 - morpholin - 4 - ylphenyl ) 
amino ] pyrimidin 
4 - yl } phenyl ) amino ) - 2 
oxoethyl } - L - alaninate NH 

HN 

?Z 

261 NH 4 - { 2 - [ ( 4 - morpholin - 4 
ylphenyl ) amino ] pyrimidin 
4 - yl } benzamide 

262 1 , 1 - dimethylethyl [ ( 4 - 2 
[ ( 4 - morpholin - 4 - ylphenyl ) 
amino ] pyrimidin - 4 
yl } phenyl ) methyl ] carbamate 

NH tros 
NH 



US 8 , 440 , 663 B2 
177 178 

TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

263 12 N - ( 4 - { 2 - [ ( 4 - morpholin - 4 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) propanamide 

HN 

N 

N N 
264 12 N - ( 4 - { 2 - [ ( 4 - morpholin - 4 

ylphenyl ) amino ] pyrimidin - 4 
yl } phenyl ) - 2 - phenylacetamide 

HN 

N 

NH 
265 12 N - ( 4 - { 2 - [ ( 4 - morpholin - 4 

ylphenyl ) amino ] pyrimidin - 4 
yl } phenyl ) - 3 
phenylpropanamide HN 

NH 
266 12 N - ( 4 - { 2 - [ ( 4 - morpholin - 4 

ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) tetrahydrofuran 
2 - carboxamide HN 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

267 12 5 - methyl - N - ( 4 - { 2 - [ ( 4 
morpholin - 4 - ylphenyl ) amino ] 
pyrimidin - 4 - yl } phenyl ) 
pyrazine - 2 - carboxamide HN 

NH 
268 23 2 - ( ethyloxy ) - N - ( 4 - { 2 - [ ( 4 

morpholin - 4 - ylphenyl ) amino ] 
pyrimidin - 4 - yl } phenyl ) 
acetamide HN 

LZ 

269 23 N - ( 4 - { 2 - [ ( 4 - morpholin - 4 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) - 2 
( phenyloxy ) acetamide HN 

NH 
270 3 N - [ 4 - ( 2 - { [ 4 - ( 1H - pyrrol - 1 

yl ) phenyl ) amino } pyrimidin 
4 - yl ) phenyl ] acetamide 

HN 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

271 N - [ 4 - ( 2 - { [ 4 - ( 2 , 6 - dimethyl 
morpholin - 4 - yl ) phenyl ] 
amino } pyrimidin 
4 - yl ) phenyl ] acetamide HN 

272 ethyl 1 - [ 4 - ( { 4 - [ 4 - ( acetyl 
amino ) phenyl ] pyrimidin - 2 
yl } amino ) phenyl ] piperidine 
4 - carboxylate HN 

door NH 
273 12 2 - cyclopentyl - N - ( 4 - { 2 - [ ( 4 

morpholin - 4 - ylphenyl ) amino ] 
pyrimidin - 4 - yl } phenyl ) 
acetamide HN 

IZ 

274 12 N - ( 4 - { 2 - [ ( 4 - morpholin - 4 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) - 3 - pyridin - 3 
ylpropanamide HN 

Ñ 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

275 12 6 - ( methyloxy ) - N - ( 4 - { 2 - [ ( 4 
morpholin - 4 - ylphenyl ) amino ] 
pyrimidin - 4 - yl } phenyl ) 
pyridine - 3 - carboxamide HN 

ZI 

276 12 methyl 4 - [ ( 4 - { 2 - [ ( 4 
morpholin - 4 - ylphenyl ) amino ] 
pyrimidin - 4 - yl } phenyl ) 
amino ] - 4 - oxobutanoate HN 

NH 
277 12 N - ( 4 - { 2 - [ ( 4 - morpholin - 4 

ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) butanamide 

HN 

N 
278 3 N - ( 4 - { 2 - [ ( 4 - { bis [ 2 

( methyloxy Jethyl ) amino } 
phenyl ) amino ] pyrimidin - 4 
yl } phenyl } acetamide HN 

N 

N 
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TABLE 1 - continued 

Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

279 N - [ 4 - ( 2 - { [ 4 - ( morpholin - 4 
ylsulfonyl ) phenyl ] amino } 
pyrimidin - 4 - yl ) phenyl ] 
acetamide HN 

LZ 

280 NH2 47 4 - ( 4 - ( aminomethyl ) phenyl ) 
N - ( 4 - morpholinophenyl ) 
pyrimidin - 2 - amine 

N 
281 48 N - [ ( 4 - { 2 - [ ( 4 - morpholin - 4 

ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) methyl ] acetamide 

NH 

282 47 N - ( 4 - morpholin - 4 - ylphenyl ) 
4 - { 4 - [ ( propylamino ) methyl ] 
phenyl } pyrimidin - 2 - amine 

?? 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

283 N - ( 4 - { 2 - [ ( 4 - piperidin - 1 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) acetamide 

HN 

NH 
284 N - ( 4 - { 2 - [ ( 3 , 5 - dimorpholin - 4 

ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) acetamide 

HN 

285 12 2 - ( 2 - methylphenyl ) - N - ( 4 
{ 2 - [ ( 4 - morpholin - 4 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) acetamide 

HN 

286 12 N - ( 4 - { 2 - [ ( 4 - morpholin - 4 
ylphenyl ) amino ] pyrimidin - 4 
yl } phenyl ) cyclopentane 
carboxamide HN 

NH 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

287 12 N , N - dimethyl - N ' - ( 4 - { 2 - [ ( 4 
morpholin - 4 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) butanediamide HN 

NH 
288 12 N - ( 4 - { 2 - [ ( 4 - morpholin - 4 

ylphenyl ) amino } pyrimidin 
4 - yl } phenyl ) - N - 2 - - 
pyrimidin - 4 - ylglycinamide HN 

ZT 
289 12 3 - chloro - N - ( 4 - { 2 - [ ( 4 

morpholin - 4 - ylphenyl ) amino ] 
pyrimidin - 4 - yl } phenyl ) 
pyridine - 4 - carboxamide HN 

290 12 N - ( 4 - { 2 - [ ( 4 - morpholin - 4 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) - 2 - piperadin - 1 
ylacetamide 

HN 

NH 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

291 12 N2 - ethyl - N - ( 4 - { 2 - [ ( 4 
morpholin - 4 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) glycinamide HN 

N 
292 11 N - ( 4 - { 2 - [ ( 4 - morpholin - 4 

ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) - 2 - pyrrolidin - 1 
ylacetamide HN 

293 11 2 - ( 1H - imidazol - 1 - yl ) - N - ( 4 
{ 2 - [ ( 4 - morpholin - 4 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) acetamide 

HN 

294 11 

NH 
N - ( 4 - { 2 - [ ( 4 - morpholin - 4 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) - 2 - piperazin - 1 
ylacetamide 

HN 

' N 

NH 
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TABLE 1 - continued 
Can Be 

Made 

Cmpd 
No . Name 

According 
To Synthetic 
Example # : Structure 

295 N - [ 4 - ( 2 - { [ 4 - ( 4 - phenyl 
piperazin - 1 - yl ) phenyl ) amino } 
pyrimidin - 4 - yl ) phenyl ] 
acetamide HN 

V 

N 

296 15 N - ( 4 - { 2 - [ ( 3 - chloro - 4 
morpholin - 4 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) acetamide HN 

297 34 N - ( 4 - { 2 - [ ( 4 - piperazin - 1 
ylphenyl ) amino ] pyrimidin 
4 - yl } phenyl ) acetamide 

HN 

298 27 2 , 6 - dichloro - N - ( 3 - { [ 4 - ( 4 fluorophenyl ) pyrimidin - 2 
yl ] amino } propyl ) benzamide 
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TABLE 1 - continued 
Can Be 
Made 

According 
To Synthetic 
Example # : 

Cmpd 
No . Name Structure 

299 38 " N - [ 6 - { { 4 - [ 4 - ( acetylamino ) 
phenyl ] pyrimidin - 2 - yl } 
amino ) pyridin - 2 
yl ] - 2 , 6 - dichlorobenzamide HN 

?? 

NH Nh 

300 38 " N - [ 6 - { { 4 - [ 4 - ( acetylamino ) 
phenyl ] pyrimidin - 2 - yl } 
amino ) pyrimidin 
4 - yl ) - 2 , 6 - dichlorobenzamide HN 

N 

IZ ZI 

301 38 " N - ( 4 - { 2 - [ ( 6 - aminopyridin 
2 - yl ) amino ] pyrimidin - 4 
yl } phenyl ) acetamide 

HN 

N 

N N NH2 
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TABLE 1 - continued 

Can Be 
Made 

Cmpd 
No . Name 

According 
To Synthetic 
Example # : Structure 

302 " N - ( 4 - { 2 - [ ( 6 - aminopyrimidin 
4 - yl ) amino ] pyrimidin - 4 
yl } phenyl ) acetamide 

HN 

N N ' N 

NH N 

303 50 " 5 - fluoro - N4 - [ 2 - ( methyloxy ) 
phenyl ] - N2 - [ 3 
( methyloxy ) phenyl ] pyrimidin 
2 , 4 - diamine 

HN 

304 ' 2 , 6 - dichloro - N - { 3 - [ ( 4 - { [ 3 
chloro - 4 - ( methyloxy ) phenyl ] 
oxy } pyrimidin - 2 
yl ) amino ] phenyl } benzamide 

CNH CI 

305 41 4 - { [ 2 - chloro - 4 
( methyloxy ) phenyl ] oxy } - N 
( 4 - morpholin - 4 
ylphenyl ) pyrimidin - 2 - amine 






















































































































































































































































































































































































































































































































































































































































































































































